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THE BEST-SELLING COMPACT TRUCK 



THE NEWLY DESIGNED 
1989 FORD RANGER XLT. 

We took the best-selling compact 
truck in America* and made it even 
better for you in 1989. Because you 
don't stay cm lop bv standing still. 

IT'S WHAT'S NEW 
IN COMPACT TRUCKS. 

Ford Ranger XLT's changes for 
1989 start with a new, more aero- 
dynamic exterior styling and con- 
tinue inside the cab, where the irn- 
pmved interior environment features 
redesigned seating and a newly 
designed instrument panel with 
tachometer. Thanks to its 2,31. Dual 




Plug engine, this year's Ranger IT'S A LOT OF 

X LT features more horsepower TR UCK FOR THE MONEY. 

than last year's model. And also With so many new features - 
this year, Ranger XLT' features and some returning favorites like a 
standard anti-lock rear brakes, fully synchronized five-speed trnns- 
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mission, power steering, tinted 
glass, and AM/FM stereo cassette 
— you might think Ranger XLT 
can’t possibly be a bargain. But 
Ranger XL'I gives you all that, 
plus rwin-J-Beam Front Suspen- 
sion and one of the highest payload 
capacities of any aim pact truck, 
for a price that might surprise you. 

6/60 WARRANTY. 

Covers you and future owners, 
with no transfer cost, on major 
powertrain components for b years/ 
I 60,000 miles. Restrictions and 
deductible apply. Ask to see 
tliis limited warranty at your 
Ford Dealer 



5TANDASD XtT B6*A PACKAGE EQUIPMENT 

Brflk-rn Clime Factor ; 

Ml/ -10 Ckfih Spill Bench; P2tfi All-Sea&cn 
kadUili; Chnrnic Rear Siep Bumper; Eire. 
AM/'FM Surrey w/Cttck and CasRcibr; Puwrr 
Sst-H-tinri; Tftdicn^a'lpt: Sliding Heu* Wlntksw; 
VMu\f TwivTianr Pftinl ; Tinted CUu£- 
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Regular Cab; SuperCah. 



DRIVFTHAlNS 
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BEST-BUILT AMERICAN 
TRUCKS 6 YEARS RUNNING. 
Ford Trucks are the best built- 
based on an average of owner- 
reported problems in a series of 
surveys of ’81- ’88 models designed 



and built in North America. At 
Ford, "Quality is Job I" 

'Based on lyfta calendar year manufacture^' 
reported retail deliveries through 8/31/88. 

Buckle up- Ei>iic < h it wt can save lives. 





BUILT FUN TOUGH 





SEE HOW 
CLOSE IT LOOKS. 
THAT'S HOW 
COMFORTABLE 
IT FEELS. 




Now l here's no reason to 
compromise. Because with 
Nore] >k]KtUnled "Lift and 
Cut” shaving system, close 
;md comfortable art 1 in the 
palm of your hand. 

Think of it: This unique 
dual -act if >n system - veil] i 
. 1 its 45 lifters 

M| ^ and If.self- 
sharpening 

r~ blades -makes 

the impossible; 
possible, lifting 
l each hair a 

\gr split second 

before a blade 
cuts it. J-'ura 
shave unlike any other. 

Skin -close yet incredibly 
comfortable: You get il with 
every Norelco shave. 

State-of-the-art features 
that smooth the way: You 
get them with vour Norelco 
shaver 

CjNoreico 

m MADE OTOE 
U >MR>KTABLE. 
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SPECIAL SECTION) IMPORTS '89 



93 Europe And The Far East 

““FromtasC or West. ifirMyoTTaM there's a car 
From abroad to satisfy every driver. 

1 00 Tech Review 

Subaru ’s Justy takes the spotlight with the first 
constantly variable transmission in the U.S. 




AUTOMOBILES 

3S Car Clinic 

Got a car question? We've got the answer. 

55 Inside Detro it 

GM’s new prototype joins the small -car mainstream. 

HOME/SHOP 

4B Old House Restoration 

Interior decorating with paint. 

Shop Techniques 

Using wet abrasives. 

Tiny Town, USA 

Build our small-town country village. 

Making Time 

Build our handsome cherry veneer 
mantle dock in Just one weekend. 

117 The Better Home 

• Install a storm door • Install interior window shutters 

• Homeowners' Clinic * Appliance Clinic 

SCIENCE/TECHNOLOGY 

1 1 Tech Update 

The iatest in space, robotics, transportation 

43 Science 

Aerodynamicists view the B2. 

69 Super ships 

Cruising the high seas in the coming century will 
emphasize age-old luxury and high-tech engineering. 

ELECTRONICS 

25 Electronics 

Lab-testing Consumer electronics products 

62 Audio 

Motown sounds for 1 989. 

66 Computers 

Realistic simulations for sports-minded computer buffs. 

72 Camcord e ra O n Tria I 

Home video camcorders come In five different 
formats. We've lab-tested a top sample of each. 

7.9 Ne w-Rreed Armchair Athletics 

Videogames are making a comeback — with enough 
computer power to handle team sports. 
OUTDOORS 
44_ 



Outdoors 

Snowmobiles heat up winter's deep freeze. 



High-tech nits the slopes with heated boots, 
adjustable skis and other cool gear 

C OLLECTIBLES _ 

76 Treasure Tra ins 

Model trains have grown into cash cows as they 
evolve from toys to collectibles. 

DEPARTMENTS 



4 Editor’s Notes 
6 Letters 
8 Time Machine 



130 Hotlines 
1S3 Coming Newt 
Month 
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EDITOR'S NOTES 



B UR HOME ELECTRONICS testing program takes a quantum 
leap forward this month. We have used testing labs and special ana- 
lytic equipment before in bringing you test reports on the latest 
home electronic devices. But this month’s comparison test of five different 
camcorders (page 72) is, at once, the most advanced test we n ve ever done 
with consumer electronic equipment and also the firnt of many such Lest re- 
ports we’ll be bringing you in the pages of POPULAR MECHANICS, This level 
of testing sophistication i.s possible because of our new relationship with 
Frank Barr and his Advanced Product Evaluation Laboratory in Bethel, 
Connecticut, Previously, the facility was the CBS Technology Center which 
tested and evaluated equipment for all the CBS radio and television sta- 
tions, and other clients around the country, Now Barr is on his own and 
we've got him — at least to the extent that he and his facility will be doing the 
lab testing for all our home electronics reports from now on. Barr and his fa- 
cility are, together, one of the 
moat respected and accredited 
electronics testing facilities in 
the nation. For several years, 
our automotive and boat test- 
ing programs have utilized the 
latest in advanced computer- 
ised electronic test gear. Now 
the same level of technical 
prowess comes to our audio 
and video comparison testing 
on a regular basis, Electronics 
Editor Steve Booth has de- 
vised a standard battery of 
tests for various types uf elec- 
tronic equipment that will 
yield meaningful results to 
you* the PM reader. Between 
Booth, Ban 1 and the Advanced Product Evaluation Laboratory, PM readers 
will be getting the most accurate, understandable comparison test data 
available anywhere. And that is how it should be. . . . I'm (he firat guy to ad- 
mit that I've never been on a cruise because Vm afraid of getting seasick. 
And you can't check out of si cruise ship once you're underway. However, af- 
ter reading our cover story on what future cruise ships hold in store (page 
69), I might be tempted to try a trip. Imagine high-rise hotel luxury, water 
skiing, ship-to-shore air service anytime you want it, and a private Island 
floating in a lagoon — all right an hoards It boggles the mind, but the con- 
cepts are real and several steamship companies are studying Lhdr plans for 
the next century right now. The only trouble is. I’m sure a ticket on one of 
these floating islands will also boggle your wallet, . „ . For the piisl several 
years, videogames have been in disrepute. There was nothing new. They 
were boring. Nobody cared about them anymore. All that changed about 19 
months ago. Nintendo and Seg^ led the way with new-age graphics on their 
sports games that brought arcade realism into your home. Now the graph- 
ics, and the games, are even better and the choice is wider than ever. If you 
haven't tried some of the new* vid fo sports games, you owe it to yourself to 
check them out. As Contributing Editor Frank Vizard told us after 
researching our story for this issue (page 79), 'They're not just for kids 
anymore, 11 
Til next time. 
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TOYOTA QUALITY PARTS AND SERVICE 




Kulul 



Toyota means quality, through and through. A certain 
quality that comes with the Toyota you buy and follows 
through for as long os you own it There's only one way to 
maintain that quality— Toyota Quality Parts and Service. 

Nothing efse is good enough. 
At Toyota, trained and certified technicians who have 
an in-depth knowledge of your cor use only the finest 
ports and diagnostic equipment. The parts fit perfectly, 
they work right and they last. Toyota Quality Ports 
ond Service keep Toyota Quality going strong. 

THERE'S NOTHING LIKE THE REAL THING, 



TOYOTA QUALITY 

WHO COULD ASK TOR A MYTH INQMORE! 



Mcjtur Sak/v 



LETTERS 



Barn Again 




PM Country Bam G of age waa by tit to fit with the Sthne Ider i house. 



HE PITCH tsn the 
roof of your Country 
Bjii'E] caught our eye 
because it matches that of 
our house. 

Jt way, the plan We selected 
when we wished to build a 
new struct Li re on our proper- 
ty after converting our 
original single-car attached 
garage into a family room. 
The PM design from the 
Septn P JM issue (“Build Our 
'Country Rarri p Garaged page 
90) is extremely versatile. 

In situating it on uur prop- 
erty and adapting it to our 
needs, we made a few extra 
modifications: 

■ Width extended to 23ft. 

■ Overhead garage doors 
added, 

■ Window and side door lo- 
cations charge 

8 Provision madr far under* 
ground furnace to heat our 
hnme- 

■ Cedar siding stained to 
match house, 

8 Maintenance- free alumi- 
num soffits insisted. 

Our future plans include 
installation of the furnace 
and finishing the upper level 
for a craft workshop. Sky- 
lights will also be added. The 
walk 1 way /deck between the 
garage and house provid.ee 
an area for outdoor grilling, 
and firewood storage. 

I hope our construction 
shows how well this design 
can be adapted to almost any 
situation Thanks fora fan- 
tastic plan! 

MK * HRS PHILSCHHEIDER 
FKEUEftlC, Wl 

The fantastic plan is avail- 
able from PM r Bax 1014 . Ra- 
dio City Station , New York r 
NY 10i0I for $30. 

Dream Machines 

Your article on the Buiek Jit 
vieni, equipped os "Tomor- 
row s Car Today/' (page 71, 
OcL. 'B8) was terrific. I have 
installed many simitar elec- 



tronic devices in my Honda 
Accord. As an avid reader of 
PM, i look forward to articles 
on automotive and audio/ 
video advanced. I share your 
enthusiasm in seeing these 
concepts become realities. 

Keep up the excellent 
work and thanks for the peek 
into the future — it keeps me 
dreaming. 

DOUGLAS HAMILTON 
SEATTLE* WA 

Vm 42 years young and have 
always admired Corvettes. I 
can recall when I was in Viet- 
nam in 1967thinkmgofsome- 
day owning one. Wti|| r my 
dream has just come true, 
thanks in part to your Sep- 
tember issue which rekin- 
dled my interest in these 
American classics (“Happy 
Birthday, Corvette P page 
58). I now have a f 64. It's 
wonderful having a dream 
come true. 

BILL SMITH 
SOUELHLKV 

Not New 

In “Tomorrow's Car Today,” 
you list the Electronic Oil 
Check Model 150 gs a futur- 
istic innovation. You have 
reinvented the wheel! 

This was a feature of the 



1933 Terruplane, It was also 
push-button activated and 
converted the gas gauge Lo 
an oil level gauge. 

You r avid reader h 

TOlH.j GALLEGMEN 
HU DSON ES8EX 
TEHBAPLANE CLUB 
GARDEN GkOVE* CIA 

Seal That Grout 

Thanks for your excellent 
report “How To Regrout 
Ceramic Tile" (page 115, Oct. 
h 8H), You did, however, for- 
get to wrap it up completely: 
Always finish the job with a 
good sealer. For beat results 
keep the tile dry for 2 to 3 
days after sealer is applied, 
RALPH CLARK 
SANTA VI JtRA, CA 



TWo If By Sea 

Yuur HydroKunner is an 
outboard boat and must com- 
ply with U.S- Coast Guard 
regulations; (33CFR1SI and 
183), if manufactured fur re- 
sale (“Fast FunF page WO, 
Aug. ’88). 

The length of 8.5 ft. with a 
1 .5- ft. transom beam would 
only calculate to use a 5-hp 
outboard engine. PM rates 
the boat far 25 to 35 hp. An 
engine larger than 5 hp can 
be used only by completing 
the quick-turn test T as pr^ 
vided in the Federal Regula- 
tion. An no [.hoard boat less 
than 20 ft. overall must also 
be manufactured Lo pass the 
level flotation test. 

I realize that an individual 
can build and use his own 
product and the U.S. Coast 
Guard regulations do not ap- 
ply* Legally, if the boat is 
ever sold, the builder be- 
comes a manufacturer. 

G. MEDFORD SMITH 
MANAGER. 

t LliTi F LL'ATION KfcK V ICES 
NATIONAL MARINE 
MANU FACTUREitfl AS8N 
CHICAGO, 1L 

Plans far PM T s HydmRun- 
ner, a personal watercraft 
meant to be used by the build- 
er, arr waitable from PvPO- 
/.Afi Mechanics, Box ioi 4 r 
Radio City Station, New 
York, NY 10101 for 
$15.95. m 
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NOTHIKO UP TO p? 



IT CALCULATES 



ADDS, MULTIPLIES 



IT COMPUTES 

SQUARE AND CUBIC FEET 



ALL WITH JUST A PUSH OF A BUTTON 




RISLONE 



ENGINE TREATMENT 



^ 1 h [l- * 4Ai I l rafl 



RISLONE and RISLONE CONCEN 
TRATE eliminate ihe varnish, gum ant 
sludge which cause j 

noisy valves and lift- & 

ers. lost compres- 
sion and power, end 
tough, sluggish en- 
gine performance 

A quart of RIS- 
LONE.. .use et oil 
change time or when 
you 're down a quart, MMI 

15 02. RISLONE [mMII 

CONCENTRATE... l iW Ii 1 '! 

add It anytima.* even 

fn a full crankcase. L.T^Trii' 1 J 
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TIME MACHINE 



7S YEARS AGO: DECEMBER 1913 
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PANAMA 



CANAL 



First Flying Wing 

A utomatie stability was the 
chief benefit of the Dunne 
Dart, a French-financed 
aeroplane designed by y 
British Army officer. The 
tail-less box-wing had verti- 
cal rudders at the wing tips 
and radically swept airfoils. 



DJggln The Ditch 

The technological milestone 
of pre- World War I years 
"" the completion of the 
* tijiiu jiii Canal, a monument 
to 20th-century engineering 
that graced our cover three- 
quarters of a century ago. 
President Wilson sitting in 
the White House triggered 
the charge that ignited the 
last 40 tons of dynamite, 
uniting Atlantic and Pacific 
—and altering the course of 
history ^ Canal facta: Some 
40,000 workers led by the 
Engineer Corps of the Army 
used 203 cranes, barges and 



tup to excavate more than 
230 million cubic yards of 
Earth and pour an estimated 
5 million cubic yards of ce- 
ment. The immensity of the 
task goes unchallenged- 
even today as cross-Channel 
tunnelers work to connect 
England and France. 



SO YEARS AGO: DECEMBER 1938 



On Target 

Hitler had made ominous po 
litical thrusts in Austria and 

Czechoslovakia by late n 38. as 

a world braced for war. But 
the wheels of military tech- 
nology were already begin- 
ning to spin at artillerists 
devised a system to direct 
and fire antiaircraft guns. 

Trigonometric calcula- 
tions produced by an optical 
rangefinder precisely fixed 
an aircraft's altitude and 
azimuth. A fire controller es- 
tablished target speed and 
distance, automatically aim- 
ing the antiaircraft piece and 

25 YEARS AGO: DECEM BER 1963 

Tomorrow's 
Trains 

Monorails posed both a 
promise and a challenge to 
mirf-'-GOs urban planners. 
These low-cost people mov- 
ers from manufacturers like 
Goodeli and Alweg (of Dis- 
neyland fame) were being 
touted as the solution to 
increasingly congested high- 
ways. The key: simple- to* 
construct mono beams that 
could be erected along exist- 
ing rights of way. 

Critics countered that be- 
neath the aleak exterior of 
most monorail systems 






arming a prox i mi ty fuse . A ^ ly S©FI Si fig 

shell lofted to a maximum al- The crucible of war had yet 
titude of 30,000 ft, created a to create RADAR, or radio 
lethal burst 100 yards wide, detecting and ranging, so 

British defense forces ex- 
perimented with a rudi- 
mentary form of early 
warning device — the 
human ear. Highly 
sensitive listening 
apparatus could 
pick up the 
thrum of ap- 
proaching air- 
craft — but not always in time 
to alert fighter in cep tors. 
Radar extended threat de- 
tection to the horizon. 



lurked complex and costly 
wheel assemblies that did lit- 
tle to advance the state of the 
transportation arts. 

Monorails — either sus- 
pended or supported — re- 
main little more than theme 
park amusements. 

Flight Skis 

Backyard inno vators a quar- 
ter-century ago were seized 
by a curious passion to place 
hydrofoils on sailboats, 
motorboats, water tobog- 
gans — and, of course, water 
skis, Dyosflite fashioned 
these queer appurtenances 



that could achieve lift at a 
mere 8 mph behind a W-hp 
motorboat, PM 
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WELCOME 
TO THE LAND OF 
OPPORTUNITY 




Some of the best opporrum- 
ties in the land are on die sea. 
There's no question lhar lomor- 
tow's jobs will require more 
education and training than ever 
before That's why the Navy is the 
perfect place to launch your 
career. 

The Navy has hundreds of 
jobs in more ihnn fid different 
fields’ — important fields like 
nuclear propulsion, electronics, 
computers, and aviation. 



Von don i need experience 
You earn Full pay while you're 
training. And w hen you cjualify, 
the Navy gives you the kind of 
challenge, responsibility* anti 
advancement potential that's 
hand to find anywhere else. 

The Navy gives you much 
more than a job. You'll learn 
tea m wr *rk an rt I ear ler*h i p *k [] k 
You'll build confidence. Earn 
respect and develop the qualities 
you'll need to succeed in life 



Talk to your Navy recruiter 
today, or call 800 327 NAVY. 

Don't miss the opportunity of a 
lifetime 

tie! ready for tomorrow in 
the Naw of today, 

NAVY 

You are Tomorrow* 
You are the Wavy* 



I 
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Back To The Moon With Reusable Lunar Lander 



HOUSTON TX— NASA re- 
searchers an? hammering nut 
specifications for si 2lst-ren- 
lury lunar lander that would 
operate nut of the Space Sta- 
lin u to .support a ] Linar hasp. 
I >eUuls were aired at a recent 
conference here spun sored in 
part by NASA and the Lunar 
and Flmetfery Institute. 

The scenario? An orbital 
traiusft-r vehicle <OTV) fer- 
ries the- lander From the 
Space Station to low lunar 
! orbit. Aftor &eparatinn, the 
^ = hinder touches down using a 
| : fully throttled 4-engine 
| j thruster 

3 : Once on the surface, a fi- 

| j man crew exits via n prefisur- 
b feed tunnel running between 
|| fu p I tanks. The tunnel dou- 
| blrs m an equipment bay and 
bj airlocks with a presstirteed 
§1 surface rover. The crew 
shuts down the lander for a 
layover. But before leaving 
the vehicle, they mn<t siphon 



remaining fuel into a lunar- 
surface cryogenic sLurage 
Lank to prevent the sura's 
heal from evaporating the 
liquid hydrogen. Liquid oxy- 
gen is less of a concern, be- 
cause the lunar kiase includes 



a plant to produce oxygen 
from moon-surface mate rial 
On the return flight* the 
lander docks with the OTV r 
which then aernb rakes into 
low Earth orbit. 

Further maintenance and 



refueling take place al the 
Space Station. 

Other unman neri landers 
would carry 25 ions of cargn 
instead of a personnel mod- 
ulo. A series of such expend- 
able landers would have 
transported Lhv lunar-base 
shelters prior to the firs! 
manned missions. 

What will spark the jump 
from concept to reality? 
Probably the development uf 
a reusable, space- based 
Ihrusler engine capable of 
handling a high throttling ra- 
tio. Smni a investigators feel 
l hut the same engine could 
po w e r i h e 0 T V , [ J e tail ed 
simulations of a 21 st-century 
lunar landing will hnlp define 
“qufrements for the engine, 
it twhimlogy develop- 
tent can begin soon. 



L*neter b docked wit h pressurized rover (top). Crewman 4 seen 
rtrptadng engine while, at right, robotic propellant refUf vehicle 
saFvages liquid hydrogen. Lender | above | Separates licm OTV. 



Eiliinf I nr i Con* 

AmilanrEchEDf GrrgoiyT Fcpe 

a Mih-riliL.f 

Nink Nichoh Arthur Wuftfc: 
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The Human Factor In Space Station Hardware 



HOUSTON. TX — At Jotinson 
Space Canter, researchers 
are already creating the 
Space Station lifestyle, 
hatching designs to keep 
space living convenient, 
comfortable and safe. 

Engineers at the Anthropo- 
metries and Biomechanics 
Laboratory use a computer to 
simulate Space Station oper- 
ations. The programs gener- 
ate animated microgravity 
scenarios Impossible to re- 
produce on Earth. They draw 
on videotapes from Space- 
Lab and Shuttle flights. 

For example. Station occu- 
pants sleep in a modified letal 
position, with arms extended. 
At work, they float in the so- 
called neutral body position. 
Designers of workstation 
controls and displays must 
lake Into account knees thel 
swing forward and arms ttial 
reach at different angles. 

The programs also factor in 
physical changes, such as 
height Increases oh lot Vi in. 
and thinner legs. 

Meanwhile, other engi- 
neers are developing the 2- 
yd.-dia. oentrrluge that will fit 
into the Station's Lite Sci- 
ences Research FacHity. 

The centrifuge wilt si mulate 
variable-gravity conditions to 
study the effects of weight- 
lessness 

Researchers hope the first 
model will be a forerunner to a 
4'/5-yd.-dia. Space Station 



Retriever ihlftim»fvckxj] astronaut Into bear-hug retrieval potman. 



SpaceHteKd centrifuge win ten 
artificial -gravity thcoriei on 
jm*J| animals and piano. 



Computer programs work out 
ilmulattoru of exercise CadlHte 
located In Space Station mode. 



centrifuge for human experi- 
ments. The bigger version 
will test whether artificial 
gravity can counter physical 
deconditioning during long- 
duration flights. 

And for extravehicular ac- 
tivity, engineers are nowiest- 
ing a robotic assistant who 
will double as a lifeguard. The 
EVA Retriever will fit into a 
manned maneuvering unit 
- and accompany crew mem- 
? bora on ventures outside the 
^'Station. 

5 By the time the Space Sta- 
£ tion Is ready (sometime In fhe 
§ late 1990s), the Retriever will 
have fully supervised autono- 
| metis capabilities That is. it 
= m will respond to voice com- 
mends but also carry out 
searches, rendezvous and 
other complex actions on its 
own The robot will benefit 
from multijoimed arms and a 
variety of replaceable hands. 

Planners envision fhe ro- 
bot holding lights and cam- 
eras or fetching dropped 
tools a nd equipment. Arid at 8 
ft. lali, the Retriever is big 
enough to slap a tackle on an 
astronaut In the event of acci- 
dental separation. 

5 Johnson Space Canter re- 
< aearchera have mounted a 
Retriever prototype on a tri- 
angular support platform that 
r generates an air cushion to 
simulate microgravity. Fur- 
ther tests wilt taka place on 
the Space Shuttle, 



Gravity bareness luperconAic- 
live magnetic attract Jon, 



Build Your Own Fighter 

LOS ANGELES, CA- 
Northrop Corp r has tailored 
its com puter-ai tied design 
sy stems into & hands-on ex- 
hibit shown most recently at 
last summer's Dayton Air 
and Trade Show, Guided by a 
voice synthesizer users tap a 
touchscreen to pick design 
op Linns — such as wing pro- 
file, top airspeed and fuel 
economy — and also select 
mission characteristics. 

Once completed, the plane's 
performance spec ifiea Linns 
arc shown along with sevend 
3-D representations of the 
fighter in act: inn, IntwacUw flghim. 



No-Touch 

Bearings 

PALO ALTO t CA— Re* 
searchers have reversed the 
Meissner effect, in which a 
repelled magnet levitates 
over a superconductor. 

Physicists at a Lockheed 
lab first towered a perma- 
nent magnet over a super- 
conductor, inducing a cur- 
rent and causing repulsion. 

When the magnet was 
pulled away, however, the 
change in magnetic field 
strength reversed the cur- 
rent in the superconductor. 
The phenomenon could sus- 
pend frictionlcsB bearings. 



12 
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RoboCaddy 

SPRING MILLS, PA— 

This 3- wheeler may put. the hii 



broadcast* a 
shortwave sig- 
nal at an individual- 
ized frequency. 
Mounted on each 
side of the caddy 
chassis is a receiver 
coil. Each coil con- 
trols the turning 
rate of one back 
wheel, baaed on the direction 
of Lite signal. 

Thu* the cart follows the 



Rear-iWlTMT-di Iven caddy follows short- 
wave radio transmitter on goffer s beff. 

golfer, turning as he turns 
and pacing itself up hi 11 b and 
down valleys. 



WASHINGTON, DC- 
Concerned over the growing 
use of battlefield lasers, the 
Army and Marines will Boon 
issue an! i laser eyewear for 



combat troops. The p! as Lie 
wraparound goggle* will pre- 
lect against certain infrared 
and visible-lighL laser wave- 
leligLhs Used in weapon 
guidance, range finding and 
target-detection systems. 



Goqyle* will also shield against small, hsw- velocity fragments. 
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New Phased-Array Eyes And Ears 



SDI Super 





WASHINGTON, DC- 
Advanced phased-array 
technology is one of tee hol- 
iest research topics at Air 
Force laboratories. The aim 
is to garner a variety ol bene- 
fits from clustering receivers 
and transmitters of electro- 
magnetic radiation, such as 
light or radio waves. 

In an unusual program at 
K irtland AFB, New Mexico, 
optics engineers are fashtoiv 
mg phaaed-anay telescopes 

The project derives from 
research into phased- array 
lasers , in which the lengths of 



Foot clustered telescope* have 
16 time* the resolution. 



laser beams are adjusted so 
lhat the wavefronts are gym 
chronlzed. Fast-steering mir- 



rors are used lo shorten or 
lengthen each laser beam. 
The result: Energy delivered 
from a cluster of Lasers is mul- 
tiplied rather than added . 

The same technology can 
be used to synchronize 
lightwaves coming Into a 
cluster ol telescopes, en- 
hancing resolution. 

The hardware may find its 
way onto both astronomical 
telescopes and spy satellites 
In addition to the leaps in res- 
olution, phesed-array optics 
pay off In improved reliability 
since telescopes back each 
other up in case ol individual 
failure. Clustered telescopes 
would also make unneces- 
sary the technological strug- 
gle of creating huge mirrors. 

Meanwhile, engineers at 
the Avionics Laboratory at 
WrighfrPatterson AFB re- 
cently tested a netf-genera- 
lion aircraft radar system 
developed by Te*as Instru- 
ments. The solid-state 
phased -array system prom- 
ises to lix radar s vulnerability 
to single-point failures. In 
phased -array radar, banks of 
electronic elements trans- 
mit or receive in sequence, 
sweeping back and forth 
without moving parte. 

The key to the nsw system: 
an integrated electronic ar- 
chitecture lhat allows individ- 
ual transmitter/receiver ele- 
ments to back up each other. 
The technology will be used 
in the Air Force's Ultra Reli- 
able Radar (URR) program. 




EL SEGUNDO, CA— Sen^ 
Kor technology continues to 
pace HLrategicnJefeiise prog- 
ress. The latest development 
is a longwave infrared sensor 
for SDI experiments on 
board u modified Boeing 767 
known m the Airborne Opti- 
cal Adjunct. 

Longwave infrared radia^ 
t Enn ( L W I R ) is characteristic 
Df ICBMs during their mid- 
flight trajectory. The LWIR 
sensor will fil into a telescope 
trained over a wide field of 
view toward space. 

Previous infrared sensors 
were scientific instruments 
aimed at narrow fields of 
view. The new sensor's ad- 
vances include a thousand- 
fold increase in optical reso- 
lution and real-time signal 
processing- Detectors and 
telescope mirrors are chilled 
with liquid helium. 



Zinc selenlde w tewing port of 
LUtff vnsar. 
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There’s no mistaking the sophisticated, 
aerodynamic design of Fbrd Tempo. And there’s 
no mistaking the fart that the All-Wheel-Drive 
Ford Tempo is engineered to offer you some- 
thing extra for demanding conditions: road 
gripping all-wheel-drive traction. At the touch of 
a button. 

All-Wheel-Drive Tempo a I so offers a spa- 
cious, driver-oriented interior. Front- wheel drive, 
four-wheel independent suspension, Fower- 

Buckie up- together wr: can ssivi* lives. 



assisted rack and pinion steering. Pius a very 
sophisticated multi-port electronically fuel- 
injected engine. 

So not only does All- Wheel-Drive Tfempo 
look and feel good. -.it also performs. Even 
when ordinary sedans are under the weather. 

Transferable 6-Year/60 ,000-Mile 
Powertrain Warranty. 

Cowers you and future owners, with no 
transfer cost, on major powertrain components 




fur fi years/60,00t] miles. Restrict ions and 
deductible apply. Also, participating dealers 
back their customer-paid work with the Lifetime 
Serv ian Guarantee. If a covered repair must lie 
fixed again, 'he repairing dealer will Tix it free 
fui as long as you own your vehicle. Ask lu see 
these limited warranties at your Ford Dealer 

Ford, Best-built American Cars. ..eight 
years running. 

Based on an average of owner-reported prob- 



lems in h series oF surveys of Bi-'WtJ models 
designed and built in Norlh America. At l ord 
"Quality is Jnh 1 ." 

Ford Tempo 
All-Wheel-] 




Have you driven a Ford,.. lately? 
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NASA's Performance Engine 



FAS ADEN A, CA— Fuel ef- 
firiency is becoming a major 
consideration as NASA 
pushes for an ambitious plan- 
etary exploration agenda. 

AL the space agency's JeL 
Propulsion Laboratory and 
Lewie Research Center, re- 
searchers are testing a new 
high-performance rocket 
combustion chamber made of 
the rare metal rhenium. 

Conventional rocket 
chambers are forged from 



fitainlfififl steel. During com- 
buslion, some of the propel - 
Ian t is wasted because it tines 
the inner wall of the chamber 
to prevent the steel from 
melting in an effect known as 
film cooling. 

But rhenium, with its 
much higher melting point, 
will support mare complete 
combustion. In conjunction 
with the program, NASA 
contractor? have developed a 
propellant injector that 



sprays fuel into the center of 
the chamber T to decrease un- 
necessary film cooling. 

One drawback: hot rheni- 
um is prone to oxidization . To 
prevent that corrosion, re- 
searchers plan to use chemi- 
cal vapor deposition to line 
the chamber with another 
rare metal, iridium, which 
resists oxidation. The mate- 
rials will allow engineers in 
stick with existing engine 
technology while increasing 
spacecraft payloads. n*d-hm ftientum chamber tw- 

[ or t tested in vacuum chamber . 



Tracking 
Drain Tech 

NEW YQBK ( NY— Faced 
with a Future of gridlocked 
traffic, local planners are pay- 
ing increased attention to 
new rail technologies to re- 
lieve road congestion. 

One near-term solution 
might be M-Bahn, a low- 
speed magnetic-levitation 
system now operational in 
West Berlin. Unlike high- 
speed experimental mag Is vs 
(see *' Supertrain," page 7B, 
June AS), the M-Bahn vehi- 
cle doesn't break contact with 
a guideway. Magnetic lift sim- 
ply takes the load off a system 
of guide wheels. 



CwHctkmof 
M-Bahn vehicle 
tfwwsJevfudon 



SB 






HORIZONTAL 

GLNDE WHEEL 

LEVTTATTONi 1 
PROFUSION 
WINDING 

PERMANENT 
MAGNET 

AUXILIARY POWER’ 
RAIL 

AUXILIARY COWER 
COLLECTOR 

TRAIN-P05TTJON 
«EN$QR 

emergency escape 

WALKWAY 



Flight Train nun oiong highway median strip. 



Lift Is provided by the at- 
traction between magnets on 
the undercarriage and two 
electrically charged wind- 
ings. Current traveling 
through the same windings 
provides propu Is ion . 

The guide wheels keep the 
train on track and also hold 
the magnet-lo-winding air 
gap constant, A large spring 
also stabilizes Ihe air gap by 
compensating lor variable 
passenger load. 

Interestingly, the on-board 
magnets aren’t the electro- 
magnets of other systems, 
but permanent magnets. 
Benefits of using permanenl 
magnets include reduced en- 
ergy consumption and main- 
tenance of levitation in case 
ol power failure 

Developed by the West 
German Industrial colossus 
AEG, M-Bahn will make its 
U.S. debut in Las Vegas, 



shuttling passengers be- 
tween Ihe convention center 
and a downtown location. 

Meanwhile, a South Flori- 
da inventor has patented a 
different breed of levitating lo- 
comotive. 

Known as the Flight Train, 
George Ball's invention relies 
on a series of stubby wings on 
the roof of each car to provide 
aerodynamic lift. Tracks run 
along all sides of the train, 
which carries magnetic sen- 
sors that move through 
grooves in each track. Re- 
tractable wheels deploy at 
low speeds or in emergen- 
cles.The sensors pick up any 
deviation in movement and 
feed data to a central comput- 
er, which then controls flaps 
on wings to keep the train 
steady. Reaction-control 
thrusters also supply correc- 
tive forces Power is provided 
by a rear-mounted jet engine. 



\6 
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(Nintendo) 
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Nintendo 

A, POWER VIDEO GAME SET 

Control deck, power pad, controllers, 
light gun. triple game pakf 

JVrmendo 

B, ACTION VIDEO GAME SET 

Fantastic graphics 1 Wilh control deck, 
controllers light gun, double game pak. 
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Looking for the hot 
new games at super 
low prices? You've 
found ’em! Come to 
Toys “FT Us for the 
best selection of 
Nintendo video hits 
from Konami and 
Ultra. . .we have 
truckloads of new 
titles arriving daily! 



you-u 








Ma ster Hy 
MatidArtsI J 



WltT I " 4 

rtf fUr\\\ 



We’w got the 
hot new games 
for your 
Nintendo 
system! g 



NevenOmtoMu/Ud; 



Data East • UN • Acclaim • Tradewest • Tengen 





Ratty? 

MEN S 24" 

10-SPEED 

OUTBOUND 

Heavy-duly mounlein 
bike framfi with 
lilotime warranty 
Made- in USA 1 



109 " 



Ksnt 

BOYS' 20° 
FUSION 500 

Totally redesigned 
frame 3 Stem- 
mounted console 
shifter, & speeds? 
Freewheel Modified, 



low-profile handle oar 



Ratty? 

BOYS' 20" 
INFRA'RAO BMX 

Frontfreai caliper 
brakes, coaster brake 
New d»9C sprocket 
with deluxe graphics 
Lifetime Frfime warranty 
Made In USA! 




10' -14- 

SCOOTERS 

Fifteen super sftyres 
ta choose iroml Mag 
□i spake wheels, 
boys' or girls' design 

34 ®- 

79 " 








SEGA MASTER SYSTEM 

AduarK^d v-ideo game system wim 
power base. hgnt phaser, conirol 
pads. IwcHga-me cartridge 1 



SEGA GAME CARTRIDGES 

CHOPLSFTEfi .3 

GREAT FOOTBALL , . . 3 

ALIEN SYNDROME 3 

AFTER BURNER 4 



< 'Ik i )liJT< 1' 



(.trail Aft it 5 

Football Burnri 

i i n \\, Li« i ui i 1MI41 1 1 ’ll 1 1 h 



ATARI 7800 

VIDEO GAME SYSTEM 

Superior grapTiics and -sound: plays 
all 2600 and 7000 software' 



atari game cartridges 

KARATEKA „ . II 

HAT TRICK 1! 

BASEBALL.. 1! 

DESERT FALCON 11 



kAKacekA 5 



AATARf 
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Tyco 

RADIO CONTROL 
TURBO PORSCHE 911 

Turbo transmitter with 65’ 
range, S functions! Ages 8-up. 

|Q-V. -finirii Art bairn* -r-p nol ingluftiO! 




Tyco 

RADIO CONTROL LAMBORGHINI 
COUNTACH 

World's fastest I Two motors 
with twin turbo power, 8 
control functions. Ages 8-up. 

<9-V. tflwr Art tiK Wmn rrijf ir>=lij— «iEd| 





Tyco 

SUPER TURBO H,0. TRAIN SET 

27' track. Ages 6-up 

Our Price ,54.&9 

Mail-In Rebate 5.00 



FINAL 



Tyco 

MAGNUM 
440 X-2 
NITE GLOW 
RACE SET 

60' Championship 
Hack w4h S9X 
exclusive racing 
foauresl 
Ages 7-up. 






Lionel 

HEAVY IRON ELECTRIC TRAIN SET 
WITH GEOFFREY CAR 

Six-unit 027 gauge set with die-casi J A n A f| 

loco, working crossing gate aest ol ail. |l|llllll 
though, is the collector's Toys "R" Us I A?|V«I 
car, in full color! Ages e-up. I VII 



Lionel 

CANNONBALL 
EXPRESS 
TRAIN SET 

Six-unil .027 gauge set with 
2-4-0 steam engine and 
accessories. Ages 8-up. 



Lionel 

RAIL BLAZER 
TRAIN SET 

.027 gauge with 0-4*0 steam 
switcher. Over 5Q pieces 
in all! Ages 8-up. 










Nkku. 
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Nikko 

RADIO C( 

TURBO PANTHER 

Hot-styled racer witti spiked . 
knobby t-res! Ages 6 -up 

iB V P-ght AA banoritt hat iHClud&DI 



Nikko 

RADIO CONTROL RHINO 

High-speed off-road racing buggy with 2-channel 
digital steering Ages S-up (T*n a* i^i m 



Nikko 




RADIO CONTROL SUN RUNNER 


Full luncEton. Iwin Scrrew 
sysi&m, ausomaiic bilge tsuftip. 
Ag^a 6 -up, iff-v u- c ar*i a* 

bnne*l 4 ri FIQi mciyJwSl 


79 " 


n 



Nikko 

RADIO CONTROL TURBO AERO 

Tufbc-chatg&d, dual speeds-! 

Ages $-up. ib v, fi^ii M haire*** 

hiJH 



49 " 



189 " 



Nikko 

RADIO CONTROL HAWG 

All* terra in monster truck with two 
Mabuchr motors! Electronic torque- 
splitting system Ages S-up. 

(T&n ** tHlMUM no \ incFuflidJ 










Entertech 

BLASTERS "SATURATOR" 

Shoots monster blasts m ■ 

of water in shotgun or ^ a 

jetstream mode, up to 35' I Iff 

Ages 7-up. 



LJN 

JAMMIN' JETS 

Powerful water-thrusimg 
engine, soars to 100'. and 
glides back to ground! 
Ages 8-up 



LJN 

THE GLOOPER GAME 

Shoots wacky gobs of gloop up to 
Green and purple oozy, slimey liquid 
sticks to anything, then wipes right off 
Ages 5-up. 



1A99 

^ Nl -- o£ C i 1 i 



esfiLL 2" 



youii 
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Walchtiok 

SUPER CHARGERS 

Monster truck asfedrlmsrii! Ages 4-up 

SUPER COLOR CHANGERS 

Twelve hoi cars cnange colors 
Includes car wash, spcinao. Agoi 4- up 



E*cPi 



39!1 

U ;-p*S 
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Matchbox 

MOTORCITY PLAYTRACK DELUXE 

Comes with fully equipped jm db Jh|| 

gas and service station U U 

and 11 miles" of track, llvil 

Ages 6' up ^Cara scM sep^ale ly| i- J i 



MaicftDQM 

SUPER CHARGERS 
COMPETITION ARENA 

Also a earner' Ages *-up 

iTrucr* -in Id up|xnral*jly i 




tjl.lJnX-J' 1 

ARMY GEAR M-16 
WEAPONS ARSENAL 

Rifle breaks dCwn i«tO 
a irutr&sa 1 Figure* included 

Afl6& 5- yp 




Gatoob 

A. WATCH/MISSILE 

Riveting cra.ua arnj ftoo*. 
bias! shield. weapons. plus 
1igufas F Ages S-up 

Gala&b 

C SEARCHLIGHTS 
AIR DEFENSE 

Helic<spi»r gunahip, plus 
figures' Ages- &»yp 



791 

17 “ 



a. PtSTOL 

3-laue-l ni Id with firing 
sound. figures. Iilt-kj-layrich 
crutM mistake Ages 5-up. 

Qaioab 

D. COM RAT TROOPS 

20-pack ' Benoat e 
Figures include? to good. 

ID bed Agaa 5-up. 



899 

399 









STARTING LINEUP 
NBA ALL-STARS 

Authentic *" repLcai o\ HE A Mega : 
in [zur rearjsiic po^, with siaMwed 
collector ca*d Ages 6 - up. 



Ke nn&r 



STARTING LINEUP 
NFL ALL-STARS 

Authentic 4 ' repiicas of your ravonte 
pavers frpm every Fearr: pJus player 
cotfecfor t&nd! Ages g-yp 



f Each 

FOOTBALL COLLECTOR S STAND 



basketball 

COLLECTOR'S STAND 



tfen/Tf?F 

A, M.A.S.K, SKYBOLT 

Jel FigtilBF converts So Turtw speed fet plene 
and air i hr utter with figurel Ageg 4-up 

K@nm?f 

B. M.A.S.K. STILETTO 

Sports car converts mie awesonio raid 
plane and laii? attack chopped With figure 

C* M.A.S.K. VENOM BARRACUDA 

Jes cycle convert Id |et gird-er and booster 
cyde with Figure* Ages 4-up 



Kenner 

A. 80NE AGE PLESIOR 

Becomes idling mack ear or iail, with cEaw 
like, capturing Fins and iiguie 1 Ages 5- up 

B. BONE AGE DYNACUS 

Converts to artillery laurtcfter 
with shoaling tail, plus figure! 

Ages 5-up. 

C. BONE AGE TRITOPS 

Tyceratops plica iransrorms. 
with cayeman Tunrf Ages 5-up 



H i- 


n 


ffl 


J 




1 







VMf 



I f a i Am 

A GJ. joe mobile command 

Large mobile myth lev* vi.lh 

accessories, diver 1:gure. Ages 5-up 

HMdw-0 

a PHANTOM X-19 STEALTH FIGHTER 

Landing gear. misaitge. 
guns, mane. Includes. 

Ph-emoro pilot, Gbostrider. 



’4499 



2499 



hfa$hfo 

C o r. JOE COBRA BUGG 

Underwaler sub deSathfrg Prom 
main vefiicta With weapons 
figure Ages 5-up 
H &, SfirP 

D, IRON GRENADIERS D E M O N. 

Fully armed allack chicle 
includes driver FerreM 
Ages 5-up 



1399 



Hasbro 

POGO BAL BLASTER 

Performance Level IF for 
an even better bounce! Hot 
new colors. Ages 8-up 

JR. POGO BAL 9,99 



HH5BRO 



Nnw 

EL G.l. JOE FIGURES 

Fully articulated, h'-gMy totaled. 
Include* weaponi and acccsmtaa. 
HssbrO 

F. ROLLING THUNDER 

B-wfiec 1 devastator scout 

vehicle end figure. Agee- 5-up 



£ach 



Ha sp re 

A. TRANSFORMERS PRETENDER VEHICLE 

Free-railing bailie i-ftas open 
IP Tpvftal ro&ola- Ages 5- up 

O. TRANSFORMERS PRETENDER 

Actuiil ictrf>n Inures diSftes&ffrfoUS la ravea-i 
»i lianfiforming robot* Ages 5-up 

^,¥i?rEi 

C. TRANSFORMERS PRETENDER BEAST 

Shell! spli!i o|Wn to re™! rebel 
anirml inaide’ Agea 5n4fl 










| iM'lfetdhl T*ii~ 



Ohio Art 

ETCH-A-SKETCH 
ANIMATOR 2000 

Portable drawing animation game 
computer with 30 functions and 
196K memory! Ages 6-up. 

i!5i:h AA. fiulSD-49. hdge fKi! nclufltid| 

138 “ 



ANIMATOR 20 00 
GAME CARTRIDGES 

• Putt Nuts 

• Overdrive 

• Fly By 

■ Memory 









Ohio An 

ETCH-A-SKETCH 

ANIMATOR 

Brings drawings to life! 

1 E-frame memory creates 
piety. res. Ages 6-up. 

Jfou! aa bidet *9 wf iraciudeclj 










Games Gang 

PICTIQNARV IJ 
CARDS 

double the fun! 2500 
words in need □( a 
party. Ages T2^up 



Games Gang 

FICTION ARY 

The game o I charades 
you ptay with a pad and 
pencil! Ago? 12-up 



Games Gang 
BiSLE PfCTIONAR 

Wiih special Biblical 
phrases, names and 
references' 1 Ages 1 2-up 



24" 



Games Gang 

BALDERDASH 

Hitarious bluffing game lets you 
Stump your friends as you create 
zany definitions for 2500 real 
words! Ages 10-up. 

s» 
















jenga game 



The game !hal puts you laco to 
face with a ftiysiefy casa! 

Age-5 7-up 



Take on the loucfry Of 



Can you survive lhe doytjle- 
barreled baftlo of foid& and 
Bluffs? Ages 10-up 



Buy a-rid build In i his land- 
gtflb-Oinig gam a of iucfc 
fortune! Ages &-up 



Steeping she lotlenng taws* 



trem coippling! Ages &-up. 



Milton Bradley 

TUBA-RUBA 

Wrap your luba-ruba all 
around, shake and slide 
the marble down. down, 
down, lo lhe other endi 
Ages 8-up 
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SCREAMING EAGLES 

II isn't over until only ana sur- 
vives! Action-packed air assault 
game. Ages. tOup 



HANDS DOWN 

Faal acii^n gfime pi s?ajMiappv 
tun. with the Slam-OHMeiie . 1 
Age-s &-up 



fireball island 

The dimensional adventure 
game of rire-bfealhirhg pii rails 

#ncf pentsl Ages 7-up 



WIN. LOSE OR DRAW 

High spee-d game of sketching 
and guessing* Home vision ol 
TV show Ages I2*ijp. 



WILT O 1M 



SRADLE v 



/WY/fon Bradley 

CROSSFIRE 

Get ready tor a sharp shooting 
showdown where the fun is 
fast and furious! Ages 6-up. 







Parke/ Brothers 

STARTING LINEUP EL 



TALKING BASEBALL 



HicBriXKfllEi& fHd\ play i 

and ihGir actual statsl 
Additional cftfrtira 
available Aqas iO-.jp 

rf ij.jl r lUCTP- M .V ' ■•fjrtltlj 



i CONNECTICUT 
CORBIN'S CORNER 
1471 Nfcfr Britain Avenue 
DANBURY 
17 Bac^un Avenue 
EAST HAVEN 
Frontage RObU 
MILFORD 
330 OfdBUP* Lana 

WATEHBIJHV 

Wotoott Roan 

WATERFORD 

S Dayion Ro#d 

* GEORGIA 
COLUMBUS 

3150 Macon Read 

■ ILLINOIS 

rock p one 

TlSO North Cherry Vale 
Mall DliV* 

• MARYLAND 

FREDERICK 

1300 Wsflt Patrick EL 



GAITHERSBURG 

WO North Fwdfcric* 
GLEN BUR NIL 
Glen Bumie Wall 
G7lG Riichra Hwy 
LANGLEY PARK 
2277 UnlVBrB-tjf Blvd 
LAN HAM 

8201 AnnnpoliB Road 
MARLOW HEIGHTS 

4751 iMn Place 

ROCKVILLE 

(Rt 3B5) Mid-Pike PI &LA 

■MASSACHUSETTS 

BERING FIELD 

tflW Boston Road 

- NEW YORK 

BJNOHAMTON 

41b Harry L Drive 

■NORTH CAROLINA 

DURHAM 

3300 Weslgata Drrve 



FAYETTEVILLE 
i7W $MXf Plwd 
GREENSBORO 
271 1 Ring Rthrfcd 
GREEN SHORO SOUTH 
$728 H^ghpoml Fkiad 
RALEIGH 

432S Olenwoad Avenue 

WILMINGTON 

45 1 U Oleander aL CoHfrqti 

WINSTON-SALEM 

MOO Sil*a Creek Park wty 

-VIRGINIA 

BAILEY'S CROSSROADS 
5521 Lessbu r g Pike 

FAIRFAX 

tH 51 Lee Hisfhway 

HAMPTON 

4fl19 West Mercury Blvd 

NORFOLK 

4Q0 North M Hilary Highway 

SOUTH51DE 

7S4& Midlothian Turnpike 



SPRINGFIELD 

erfti Commw* Slreet 
TYSON s CORNER 
$443 Leestiyrg Pike 
VIRGINIA BEACH 
27D1 Norlfo Mall Drive 
WEST END 
ATM Ouihccaain Road 



Oh Crn'l'titai 
Far fiirTh.ii,-, 
'l[^i|Ur&. ElHfy 
XpKlBP OcciiKin 1 



FnflM eVhcMh# V * A amy 
PrlcM D-nod In Thcic SJctei only 
tenet CONTENTS couvwoht 
iwi ■ h vs i«n 





f*M lUlikT^TkQttlfr ECS VMJGUfBKV ifAMTOiD PHOTO Ll.S AJfl FOCC£ PHOTO 








vanced Dynamic Anthro- 
pomorphic Mannequin) 
has been built wiih a so- 
phistical ed |oint system 
and a network of sensors 
and telemetry circuitry. 
i He will relay 1000 sarn- 
ie pies per second, lo 
tfelsrmme whether 



NEW YORK, NY— The intelli- 
gent mannequin has arrived, 
ready and wilting to serve as 
a human sland-in lor 
military and medical 
research 

At Holloman AFB. 

New Mexico, a dum- _ 
my named ADAM , 
will tesl the Air i 
Force's e*perimen- 
^EST ejection 
"uffeted by 
over BOO 

mprv adAM win eject 
from a rock el sled to 
see how a human oc- 
cupant affects the 
CREST seat s aero- 
dynamics. The seat 

ADAM [right] h*j 
gravity and mobility. 
Eddioit^Jowj ii 
a paiJent patient. 



will rely on reaction control 
thrusters to lift a pilot out of 
the plane's way and shelter 
him from windblasl and G 

■ Ad- 



i 

/ 

erratic body move- 
ments will hinder 
CREST 5 perlor- 
mance. 

Meanwhile, at the 
Army's Dogway 
Proving Ground, 
Manny" will be 
trying on protective 
clothing and venturing Into 
dangerous environments. 
Built by Battelie's Pacific 
Northwest Laboratories, 
Manny may be the most hu- 
man-like mannequin ever de- 
veloped. He can walk, bend, 
squat, crawl— even breathe 
and sweat 

-able running out of his 
back hooks Manny up lo a 
computer lhat conlrols his hy- 
draulic joints. His flexible skm 
has pores through which wa- 
ter is squeezed, and a tube 
opening at his mouth and 
nose dispenses moist air. 

And at Stanford University, 
si u dents and physicians can 



Manny can breathe heavily And work up a sweat. 



practice admin istenng anes- 
thesia on a dummy named 
Eddie Endo. 

Eddie breathes through a 
tube running (rom his wind- 
pipe to tanks of oxygen and 
anesthetic gases. An exter- 
nal ventilator pumps the gas- 
es m and out ol hrs plastic 
lungs. Inside his torso, elec- 
tronic components simulate 
blood pressure and heart- 



rate , wh i le sensors on h is arm 
measure gas levels 
Dr David G a bo. Edd ie's in- 
ventor, sets up imaginary an- 
esthetic errors on a computer 
that controls me gas How 
Monitor readings show the ef- 
fects ol the mistakes ort Ed- 
die s vital signs. Students 
must react quickly, ad|usling 
the gas How before Eddie 
expires 



DECEMBER 1VBU 



TECH UPDATE 



Dummies Get Smarter 




Rig straddles bows, rtadybr deployment or support platform even \n inclement weather. 



Giant Oil Cat 

THE HAGUE, NET HEK- 
LA NT >5 — N nvnl arehiter'tsr 
itl AlUetw Engineering art- 
planning tn create the 
worM's largitft cutomaran hy 

eon i] du tiiLjj t w ii 1 1 H H j - ft , oil 

t Ankers. Oil ritf* will fii he- 
1 ween l twin I-ihva, sup- 
by tTiw beama, The 
beams in In rn rest uii steel 
tanks LiiaS, lli lEirl IsL^ii U j larger 
wuter-Filled tank* 

The water tank* can be 
filled ur ilrttoin! ta raise ami 
lower ihenji in place. 

In udditioii. the tanks' wa- 
ter serves to keep the rl^ si m- 
IiJo ilunitF ileploynu^nt In 
choppy seas. Fui 
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5URGE0M GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



How We Test — And Why 



PEN A typical issue 
of Popular Me- 

chastjcs, and you'll 
find quite a lot of material 
concerning took. Our Home 
and Bhup articles regularly 
evaluate and review the lat- 
est tools— while features 
such as the J4 Shop Tech- 
niques" and many building 
projects suggest worthwhile 
ways tn use them. On the 
Automotive side, “Saturday 
Mechanic' 1 provides a similar 
service. 

You probably don't think 
of "Electronic^ 1 stories in 
connection with tools, but 
that might change with this 
month's issue. It contains our 
first- over lab tests, of elec- 
tronics equipment (“Cam- 
corders Oh Trial, 11 page 72b 
and we hope you'll use the 
Lest report as a tool when 
you're shopping for a video 
camcorder— or advising a 
friend on the matter. Let me 
explain why we see Lite test 
report as a tool. 

For some time no w r Popu- 
lar Mechanics has consid- 
ered lab-testing for consum- 
er electronics products. 
Publishing lab tests is easy 
enough to do. But as in all 
such matters, our primary 
consideration ie: How- will 
the tests serve our readers? 

At any given time, there 
are hundreds and hundreds 
of electronics prod ucts on the 
market. And, like cars, Lhe 
models change each year. 
This makes comparative 
testing virtually impossible. 
E ven if you could test a single 
product category over the 
course of a year (ail the 100 or 
so camcorders, for example), 
readers would have to wait 
12 months to have all the 
comparative data in hand. By 
that time, a w hole new gen- 
eration of products would bo 
entering the marketplace. 
Herein lies the frustration of 
testing. 

For our first lab reports. 




w r e might have tested five 
different electronics prod- 
ucts, for example, a VCR, a 
TV, a compact disc player, a 
loudspeaker system and & car 
radio. But such arbitrary 
testing would not provide 
you, otir readers, with very 
useful information. The test 
result would be out of con- 
text: A report on the Brand X 
loudspeaker and Brand Y 
television would tell you only 
how those particular items 



ly , we've tested five video 
camcorders, each of a differ- 
ent format (Super VHS and 
VH3-C, 8- mm, convontionssJ 
VHS and VHS-CL By test- 
ing the formats comparative- 
ly, you will be able to learn 
the p tds and cons of each. 
This is why we consider 
the lab reports a tool. Al- 
though Lhe test involves 
camcorders from Olympus, 
Toshiba, Canon, Sharp and 
Magna vox, you shouldn't 




Tops In the test: AFEL s John KJrfer (iefij and Pmlefeni frank Ban-. 



performed — not how they 
compare with others of the 
same type. The same applies 
tn video came orders, which 
Como tn five different ope rat 
ing formats. Had we chosen 
to test five models of a single 
format. Super VHS, for ex- 
ample. you"d have m point of 
reference from the other four 
camcorder types. 

Camcorders are the hot- 
test item in consumer elec- 
tro nicn today . Nearly two 
million households pur* 
chased one during 19BE. In 
our experience, the greatest 
apprehension that would-be 
buyers Buffer is over which 
format to select. According- 



viaw it :ts a contest among 
the five. Instead, use the 
comparative results to match 
a format to your needs. 
Then, because each cam- 
corder tested here is an ex- 
cellent example of its format, 
use its performance results 
as a standard to judge other 
models of the same format 
that yoll might encounter 
when you shop. 

Once we decided on a test- 
ing policy that would give 
you the most hang for your 
buck, we had to find an Inde- 
pendent test lab that could 
deliver the goods* Enter the 
Advanced Product Evalua- 
tion Laboratory (APED in 



Bethel, Connecticut. 

APEL has a tong and dis- 
tinguished legacy in elec- 
tronics testing. Until recent- 
ly, it was known an the CBS 
Technology Center, and un- 
der the direction of Frank C. 
Barr It established the indus- 
try'^ highest standards for 
testing. When CBS decided 
to sell the lab, Barr made a 
bid and set up shop indepen- 
dently. He and test techni- 
cian John Kiefer now trait] a 
highly expensive and state- 
of-the-art battery of teat 
equipment on virtually any 
electronics product a client 
Would want to test. In addi- 
tion to PM, these clients 
include large national retail- 
ers, magazines such m Good 
Housekeeping, even the LIS. 
military. In fact, APEL’s ex- 
pertise is so highly regarded 
that manufacturers them- 
selves ofien visiL the lab tn 
learn better ways of testing 
Lhe products they make. We 
figure we're in good company 
— and So are you. 

In issues to come, you can 
look forward lo snore test 
reports, I P for one, will look 
forward to working with the 
AFLL staff. Most of the 
time, we*Ll follow lhe com- 
parative format of this 
month's repnrt. But we won't 
hesitate tn put individual 
products under the Ls-qnpes 
— especially when they 
promise technolugica! break- 
throughs. Meanwhile, Weil 
continue the hands-on prod- 
uct evaluations you've come 
to expect from our regular 
electronics articles. 

News Flash 

As we goto press, Canon has 
jurt introduced the first Aim- 
less, electronic still camera 
for consumer use h priced be- 
low $800. 

Tu rie into next month's eo I- 
umn for a full report on the 
RC-250. 

{ PJf’qjQ 1 to ttipiiife .iS) 
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M itsuElihl' s pQrtabFe 

cellular phone can fit 

In your pocket. 



Pocket Phone 



E LECTRONICS ' Continued (rum j>aqr3&) 



Mobile cellular tele- 
phones arc getting 
more mobile still, 
Mitsubishi's latest' 
the Model 9(Xb mea- 
sures just about 7 
in. high x 8 in. wide 
and an inch deep, 
while weighing in at 
I bounces. 

Despite its di- 
mensions, the 
phone is no light- 
weight w hen it ponies to features. The 
unit offers ##2 channel operation 
— which means that compared to older 
cellular phones, it has access lo 25 per- 
cent more radio spectrum In markets 
where expanded service is available,. 
Ynu can leave your littte black book at 
hi i me. tdM. Thi^ battery powered phone 
hLL^ a 1 1 it lu number memory built in. You 
can access the directory by name or 
1 ihifFin* number, and see it displayed on 
the liqu id-crystal -creen. At this rate, it 
Won't be Lujjjr before an answering ma- 
chine comes built in! 





jyfs 



Switch to gas. 

It heats water 
for half the cost ' 
of electricity. . 






AMERICA'S 

BIST 

ENERGY 

VALUE. 




American Gaa Associali&n 



Hand-Me-Downs 

LhM month, we reported on JC, the 
J uni r j r t V im put e r. for kids ( “E lectro n - 
ics," page 17 1 . Okay mw T your kid ei- 
ther has jfmwn up, or is a kindergarten 
Einstein who needs a real computer. 
You still don’t want the whiz-kid mon- 
keying around with your computer, and 
the price of a new entry-level rig is still 
too steep. You might investigate the 
used’ computer market. 

That's how rme i if our readers is intro- 
d living his youngsters tn the world nf 
computing— on a shoestring budget* 
i Wo learned uf this through our "Hot- 
line'" call-in program, whereby readers 
speak directly to our editorial staff ev- 
ery Wednesday from 3 p.m. too p.m.l 

Accor ding in our correspondent, the 
used- computer market operates very 
much like the used hi-fi market. We’re 
nnt talking about buying a PC from an 
individual through a classified ad in the 
new* palter or a notice on the supermar- 
ket bulletin hoard. Instead, the seller ia 
usually a iiew-computer retailer whose 
service department has reconditioned 
nr timed up a use<j machine, and who of- 
fers it warranty of at least 90 days (and 
possibly an exi ended- warranty con- 
tract as well 1. A w Lirranty is a good islea. 
because even though the computer it- 
self has few moving parts, there are 
enough mechanical components in the 
keyboard p disc drive and printer that 
might fail from previous abuse, overuse 
or neglected maibuenanee. 



lb 



Besides getting your kid a PC cheap, 
a previously owned computer might be a 
cost-effective way to get yourself a 
backup system, a unit ynu can use away 
from the job H Dr, just test the waters h 
without committing Lo the full price. 

If you've got no interest in com put - 
ers-for-wurk at all. but wish Lo graduate 
from videogames to more sophisticated 
computer-Himulations of sports and oth- 
er entertainment programs, a used PC 
might be the way to go. In fact, once 
you've read about the great sports simu- 
lations covered in this issue ("Comput- 
ers, M page 66), you’ll see thal computers 
can be fun. 

You'll find sources of used computers 
locally, through newspaper ads or the 
telephone directory. Meanwhile, here 
are some mail-order phone numbers. 

Specializing in reconditioned Apple 
equipment is Sun Remarketing, (800) 
821-3221, Carrying multiple brands arc 
Exel Computers, (203) 325-1408, Com- 
puter Interchange r (201J S90-9090, and 
Wolff Computer, 1212) 307-6545. 

Instant Energy 

Well, almost - * , Everything's moving 
faster these flays, and rechargeable hat- 
Leries arc no different,. Eveready flat- 
tery is just introducing its Quick Charg- 
ing line of battery rechargers that cut 
refueling time in half, to 7 from 14 
hours. The innovation comes in re- 
sponse to the proliferation of battery- 
powered devices that use rechargeable 
NiCd cells — everything from portable 



n 




PV«w batteries frwn Eveready recharge In 
only 7 hours — naif the normal time. 



power tools to pocket TV sets. 

M ean while ^ Eve ready has launched 
another first. It will sell lithium hatter* 
ies in the popular AA C 1.5-volt) size that 
accounts fur half of all battery sales . 
Lithiums should last twice as long as 
alkahnes, and have a 10-year shelf life. 

Boob-Tube Hits 50 

We take it for grantee! today, but televi- 
sion was a wishdist item in 1939. when 
RCA demonstrated the first broadcast 
at the New York World's Fair. PM cov- 
ered it then — and well be celebrating 
TV's 50th birthday in feature articles in 
1989. ff you're vieitingthe nation's capi- 
tal, be sure to see the year-long 'TV At 
5D M exhibit at the Smithsonian Insti- 
tute's Museum of American History. HW 
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1 EOPLE WRITE 

Straight answers from 




TO PENNZOIE 

the automotive experts. 



Kerosene Flushing. 

Q. Every 3,000 miles, I change the 
oil and filter on my Cadillac. It has 
97,000 miles on it. Before this pro- 
cedure, L flush the motor out with a 
mixture of oil an d kerosene, and let 
it run about three minutes. Then. \ 
drain the old oil and change the filter. 
Is this a good practice? 

W.P., Longmont, CO 
A. You're taking good care of your 
engine by changing the oil and filter 
at 3 r 0t)0 mile intervals. There is 
no reason to flush your engine, A 
solvent such as kerosene has few 
lubricating qualities, is too thin to 
cushion engine parts and can present 
a fire hazard if used in a hot engine. 

Viscosity Confusion. 

Q. How does multi-viscosity oil 
Function? For instance, considering a 
common 10W-4G, does the viscosity 
vary evenly between a range of 
SAE HJW and SAE 40, depending on 
the temperature of the all? Or does 
the viscosity rapidly change from 
SAE 10W to SAE 40 and vice versa 
at a certain temperature? 

J.RM, Portland, OR 
A. AH oils thicken in cold weather 
Multi-grade oils, like SAE 1O1AM0, 
contain a special additive which 
helps them resist thickening at low 
temperatures. Jfi fact, 5AE lDW-40is 
just as thin at low temperatures as 
SAE 10 W, and just as thick at high 
temperatures as SAE 40. Remember 
that tempera lures affect multi -grade 
oils less than single grade oils. So 
with multi-grade oils, you Have the 
best of both worlds: easier starts In 
winter — ^and better high temperature 
protection in summer. 

Inquiry. 

Q . I notice that some PennzoiJ motor 
oil products carry the letters "HD' J 



i 

By Don Johnson 

Vice President, Product Engineering 
Pennzoil Products Company 

on the label. Does this mean "heavy 
duty" nr 'high detergent"? 

M.L.B.j Rocky Mount, NC 
A. Actually "HD rl is the tradename 
we use for our single grade muter 
oils such as SAE 30, SAE 40. etc. 
''Multi-Vis" is uur tradename for 
multiple grade oils such as SAE 
10W-30, SAE IOW-40, and the Eke. 

Htflp Wanted . 

Q. 1 recently purchased a 198# Pontiac 
Bonneville LE with the IS-liter 
engine. 1 would like to use Pennzoil 
Multi- Vis 10W-30, ^API Service SG/ 
CD) but the owner's manual recom- 
mends the use of energy conserving 
oils. Is Fennztiil Multi-Vis 10W-30an 
energy conserving oil? How can I 
tell by looking at the label? 

R.N-, Ringsted, 1A 
A- PennzoiJ Multi -Vis 10W-3flisan 
"energy Conserving 1 ' oil Refer to 
the lower right comer on the back 
label of the bottle and find the 
round symbol. If the oil conserves 
energy, the lower half of this 
symbol will contain the words 




"energy conserving. " This means 
the oil has passed certain tests and is 
found to improve the fuel economy 
of an engine. 



EDITOR'S COMMENT . N 

Regarding the Iasi ques- 
tion — I w lhp Id like to 
expand on the AH Seal 
of Approval. This sym- 
bol is a service mark of the 
American Petroleum Institute (API)* 




and is licensed to motor oil marketers 
who certify that the oil in their 
package meets or exceeds indus- 
try standard^. 

The top half of the symbol indi- 
cates the APJ Engine Service 
Classification Category. The two- 
teller designations, (Le. p "SG' r ) 
represent the type of engine the oil 
tan be used in, and the performance 
level of the nil The rt S w stands for 
"Service^ (gasoline engines) and the 
"G' r represents the performance level 
of the nit. "SG" is better than "SF", 
which is better than - J 5E". The 
stands for "Commerciar, (diesel 



engines) and the ,J D r ' represents the 
performance level for diesel applica- 
tions. Always use the motor oil 
recommended by automobile manu- 
facturers in their owner's manuals, 
The center of the symbol i s 
reserved for the Society of Automo- 
tive Engineers (SAE) viscosity grade 
of the oil. 



WE'RE OPEN TO QUESTIONS 
about motor oils, lubricants and engines. 
ftui r you am tell us 4 few things, loo- 
Mayhe you've discovered something 
interesting about motor oils or lubricants 
Or you have a special rmson for being a 
Fmnwil fun. We would like to hear from 
you, Write to: Don lohmon, Pennwil 
Products Company, P.O. Box 2967 f 
Houston, TX 77252 25^7. 



(remj 

WM Class Protection 



CAR CLINIC 



BY MORT SCHULTZ 



The Higher Authority 



HE MANUAL for 
my 19d7 Buick Sky- 
hawk says to use 
SAE 5W-3U ml. Two reliable 
sources claim that SAE &W- 
30 oil h too light for the type 
of driving ] do, and 1 should 
use SAE 10W-30 all the lime. 
I average 2000 miles a 
month, traveling between SO 
and 05 mph at least 50 per- 
cent of the time and between 
60 and 65 mph al least 25 per- 
cent of the time. Should 1 
switch to SAE 10W-307 

[3AVIPJ/RAY 
VALLEY STATION , KY 

The ultimate reliable source 
for this question is Buick , and 
according to Buick ¥ your 
sources may not be as reliable 
as you think. 

The number 30 indicates 
the viscosity f thickness) of the 
oil at normal engine tempera - 
tares On the highway, with 
the engine nt normal operat- 
ing temperatures, it daesn 't 



matter if you r engine is filled 
with SAE SW-3Q or SAE 
lOW^SO. 

A 5W-30 ail will give the 
ftesr starting performance in 
cold weather and maximum 
fuel economy. The fuel econo- 
my difference, if you notice it 
at all , isn't much r but it is a 
factor. 

Let's he $pecifie r If your 
Shyhawk engine is not 
equipped with a turbocharger 
and if the ambient tempera- 
ture is not expected to exceed 
100 * F before your next oil 
change, the oil preferred by 
Buick is one with a viscosity 
rating of SAE 5W-3Q rmtf 
API f American Petroleum 
Institute! designations SF 
and CCi SF and CD r SG and 
CGorSGandCD . 

Do not use an oil identified 
by an SF or SG designation 
alone or only by the designa- 
tions GC or CD. If the ambi- 
ent tempera ture is expected to 
exceed UXfF beforeyour next 



oil change, Buick recom- 
mends that you use an 
SFlCC , SFtCD . SGICC or 
S&CD oil hating a viscosity 
rating of SAE 19W-30, 

Finally, for a nonturbo - 
charged engine if the ambient 
temperature is exfiected to ex- 
ceed UXTF, but is not likely to 
go below 46* F between oil 
changes, you have the option 
of ming an oil having a vis- 
cosiiy rating of SAE 30 mther 
than SAE 1QW4I0. 

If your Shyhawk engine 
has a turbocharger and the 
ambient temperature be- 
tween oil changes is not ex- 
pected to exceed 40 s F, use an 
SFtCC r SF/CD. SG/CC or 
SGlCD oil having a viscosity 
refine of SAE I0W-3Q— no 
other. If the ambient tempera- 
ture is expected to exceed 4(f 
F, use an SFfCC, SFIGD, 
SGICC orSGiCD oil hating a 
viscosity rating of SAE 
30— no other 

So p if you feel better about 
it, use SAE 10W -36 all -year 
round. There wont be any ill 
effects, bat neither will there 
be the benefits that SAE 5W- 
30 provides. 

Can't Keep 
A "Secret r 

J recently received Recall 
Notice &7EG4 from Ford Mo- 
tor Co. regarding my HtBG 
Ford Ranger which has a 2- li- 
ter engine. Neither the deal- 
er nor the Ford zone office 
will tel! me what this is all 
about. The dealer says I have 
Lo leave the vehicle for two 
days which is difficult, be- 
cause I use the truck for 
work. Why is everyone being 
so secretive? 

M.H DEFFEhTSAUGH 
MEMPHIS, TN 

There is supposed to be a 
warning tight in your truck 
that begins to glow at about 
60,000 miles. When this hap- 
pens, the truck is supposed to 
be brought to the dealer to 



have a new EGR value in- 
stalled and the oil and oil fil- 
ter replaced. 

Your Ranger, koutever* ap- 
parently got away without a 
warning light having been 
installed- This has ted to Re- 
call Notice 8? E64. 

To atone for having acci- 
dentally failed to equip your 
truck i ‘and others J with the 
warning light. Ford is pro- 
viding a new EGR valve, oil 
filter and oil at no charge 
when you bring your truck in 
for the 60,000 -m He service, (If 
your truck has not reached 
the 60,000-mile mark, you 
can postpone having the ser- 
vice done until then . } 

As far as that other matter 
goes, are you sure you didn't 
misunderstand what the 
dealer said regarding hvw 
long it will take tv do this ser- 
vice? Two days is awfully 
long. Two hours is more like 
it . If ke can 7 do the job within 
a reasonable period, keep in 
mind that any Ford dealer 
should honor this commit- 
ment. Try another. 

Three's His 
Lucky Number 

My 1AS7 Chevrolet Celebrity 
2„ 8-liter engine starts in the 
morning, but stalls when put 
into gear. It will do this once, 
twice, or at most, three times 
before it catches- It then 
a tarts and runs fine the rest 
of the day, The dealer has 
tried his hand at repair sev- 
eral. times, but the only part 
that’s been replaced has been 
the fuel filter. This is the 
third time I’ve written you 
over the years and never got 
a response. How about giv- 
ing me a break, Mort? 

ALBERT WEGNER 
MORAVIA, NY 

/ apologize to you and others 
who write and don f get an- 
swered. Given the space 
a ua ila b le to Ti Ca r Clin ic , " 
t Plea# e lu nt lo i 0 } 
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Cold Heat 

“White stationed at Ft Wain- 
wright. Alaska, f owned an older 
model car which didnl give much 
heat from the heater," Sgt Tom 
Cocker writes. "This is a notice- 
able inconvenience when driving lo work in an Alaskan win- 
ter. H After going through the usual checks (Rushing the cool- 
ing system and replacing the therm ostat) he removed the 
cover from around the heater core to replace the heater hos- 
es. While the cover was off, he decided to 
check for a corroded, leaky heater 
core. Guess what? 

ah The leaves 
and bugs that had 
accumulated for 
years inside the 
box were prevent- 
ing air from flowing 
properly through 
ihe heater core," 

Tom says. Clean- 
ing up the matter 
resulted in a wel- 
comed strong 
blast of warm air 
from Ihe heater. 
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WHY AMERICA'S 1 
HAVING A CHANGE 



OF HEART. 




Ford gives you 145 HP from 
the some basic in-line six 
you've seen for years. 





| Chevy gives you 160 HP from f 
' □ modern Vbrtec V6 with 

Swirl-Port fuel Injection. i 







And while you're looking, notice the half-ton Chevy's bigger, heavier frame, The advanced double 
A-arm independent front suspension, bigger base payload, greater cab room and two-tier load advantages 
Ford doesn’t olfer 

In fact, come see all the advantages of the first all-new full-size pickup introduced in this decade, on display 
now at your Chevrolet" dealer's. Everybody else is. 



= 1 9 ft ft ['rrnrjjl Molar h, CorporaCm fl II htftfcs CtifflfHflWn* hmd «n *Lie j JvwUbit Jl 1m it d pyfaHiinf Lri \ pel if toedht’i buckk up 







Overwhelm your 

Five reasons this season for 



1 




Joy 1 Giving Uk? Very Btst 

Nt-mt-ntfu'r 1J11 ^ ft^w unit's ^tH a n yesu 
1 istlif iij* Mill rhi 1 \-t-\U k\ Hill 1 Tlii 1 rii lpiL-m 
vtns.v im-urw-hdaiiT-d he kt^H L^kiti^ IkM Vi hj 
kritw. 

That’s die eflei e Passport jpid Ikun 
haix' ini dmera, hetuu:**- driven knew whai 
tin- nqpmv 41* n4 ratu iktcti^ns 

Oirand /Jmvrhus EeMtid nidar detei 
inrs six in the SaM «-n ytui*, and wve 
comeum un tup each lime. In 39tfT T they 
even exiled us "the leader of ihe radar dnev 
Use industry’’ And Road & ThicJfc Itilh mttxl 
11^1 H ihe leader tn deteocr technology” 
For die driver on your l ist, no other 
gift Ls assure Lri j ilta.se. 



JoVm The Exclusive Source 

’•Xij designed P^seport ami Esci in. 
maht- I hem m i mr RilEewt in OtiL'innaii. .mil 
w sell dint dy ft ■ u hl N( s i hn 1 m i a l 

Otir dill'll u HiiletlkMl lu W hJ 
lay re*pt -awe ■ m * >nlm. t m qi n-Miii ms, a ih! r u i 
irptiinL \Fl l take ltittl- cjJ c\TT]lhiiip 

As j Kift Hivtr, \i .M bcnefiE t!wn niun.-. li 
Mil 1^- nhvU ins y HJ L :4n.xl l-ih ilj^Ii Er . seek (ini 
the cjcditsivt* -H-jurce. Arid ihwe* nadi.Lih-u 
the redpbeni wlE see Passpon and Fscon 
in (be after- Thri^rruLH dtaranreiL 
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Joy E nertd Ibly Easy 5 hupping 

jLLSi rjft lls loll free i 3 HTH5 =v4 r i Ifitlfl). 
You'll .avoid tnltk (Jim, p;iiklu^ J liLssle-s piliJn 
tTrmitv, 3rd lun^ I ini'* 

Irutead u mil find j friendly radar izjqaen 

who turi jnsnvr any qut^ii ms^iu limy have. 
JllsI jiwk up the phone 

Order hehjie ^ 00 I'M eastern time Mi m 
iktv litre High Fndav and ue'U shqiyrnir 
ihe same day A yatt here t* available m ns? 

extra cftaEg?! and w pay lor 
delivery- hy l ff^L ( If 'p.m're 
really In a hurry see Joy #4. ) 

1 - 800 - 543-1608 




C/MO.INIC 

f f 'md. 1 til'd f ro m fttit/r j* 

there are ahttmusty a limited number of 
questions we can address &ach month. 

I'm pleased, t houghs that the neiu PM 
Hotline is helping to hike up the slack. So 
now you eetn try either the mail or phone. 
By phone. Pm available Wednesdays 
from 3 p.m. to 5 p.m„ Eastern time. The 
n u mber is (212} 265- 7537. 

Ag for ihe problem you're having with 
yourCelebnty h there are the ttsiml things 
your dealer should have cheeked. These 
are outlined in the service manual and 
include.- making sure that there is no 
leakage of air into the intake manifold 
became of a loose or leaking air duct be' 
tween ihe mass airflow ( MAF) sensor 
and throttle 6od_y r a ray other nuc Erj^m 
leaks, the electrical connectors at the ig- 
nition coil and MAF sensor are tight, 
base engine idling speed is os specified > 
there is no loss of fuel pressure when the 
engine is cold, and the EGR transfer 
tube is sound and sealed. 

Is the engine idle faster for the first feu ; 
minutes after « cold start? The engine 
computer is supposed to increase idle 
speed briefly, and failure to do so may 
mmn a malfunction of the Idle Air Con - 
trol Valve or its wiring . 

In addition r if you have a 5 speed 
manual transmission in your car? it may 
be a candidate for a new ME MCA L (for 
-30 



Connubial Bliss 

Here's some sound advice lo keep m mind about the 
male and female halves ol blade-type connectors 
that ca n help prevent an electrical failure . 

First, it you're doing electrical tests to fry and track 
Ihe cause ol a performance condition, don I force the probe ol the testing instru- 
ment into Female terminals, Doing so will spread the contact surfaces and provide 
an insecure lit lor male lerrmn^k The end resuH can be loss of coniacl and a dead 
circuit To get an accurale reading cm the instrument, jusl touch terminals wilh the 
probe. Second, 1 1 your vehicle develops a problem 1 hat may be the result ot a poor 
con nection between l he male and female parts of a connector pu 1 1 apart the con- 
nector. Using a pair of needle- nose pliers, twist each mate terminal sllghlly to . 
provide a more solid conneclion with ils corresponding female terminal 




7^ CAR 
i AJ CARE 

LSI tip 



POPULAR MECHANICS* DECEMBER ISBB 
















i 




■*9 




?H13LU1 



iavorite driver 



by m.itf mmisJ ls> jlIlLtl^s ht“U iw. \Jt 
oEdi-rspn tl inuiK'tlkudv Pna?s 
ili^hlh lilg^L-r Is im jiukLuii ' ilripirh.MkLh 



!scort and Passport 



frjy T! You Clan Have It Tomorrow 

‘if kjkiW tluif &OU1tUJf]£& liic llubikyji 

nin meak up, and waHtfiy emit j few' days few 
cht UPS truck is waiting tooJong^ tkJi here's 
ihe sol ution: 

lTtfuoi^h a ipeLid. JrrJnKt-'JtmEt M-llll 
Federal Express we can offer their ovemlghr 
deltvery For l inly flu extra, just luIL llv anytime 
before flflfl PM -uihJ your pair ledge will arrive 
like next to ( eAtejjl Sunday ). 

Ifyraurea lost minute 

■chopper, yoii'w tun’it to 
ihc r^Jii place " r 1 




5iatLHlactioo Guaranteed 

Ifefr &ilie Lh*.l iu> of 4lJ htsspoil aid 
Escort are nuarjnictxl toplottc Quite simply, 
if for any reason you 're not saustled within 
the first 50 days. |ust return \rmr purchase. 

Vfell immediately refund aU your money 
and ah your shipping cosq There are no 
h kid eft charges Ha^hpi wl and Esoal ace abk* 
covered by a liiLl one yvar l im irecl warranty. 

We Ve Ijeen delivering tin these 
promises for ssvcrleti years. Call 

fit JW Jftd *vee I Mr A- edsV 
gift~gMng ran Fie- 

utT /hJ r.tL'ir lJujT^i' 




PASSPORT 

BADAR-RECEfYEB 

Pocket-Size Radar Pro tee lion 

f»S COii I inHVTD HkJ P&2J Bi l 

ESCORT 

ftAVAR WAntmG PEC&VFft 

The CLlsaIc of Radar Warning 

J 245 i;otik i w ski™ *h w_-\ +* w* j 



CliKiilJ-Liti Mk'nrwme 
► [fc^panmenl 
One MkfuvJve f Liza 
Qndpnqti , Ohio -i^ 24 L > c mi cm 



MEMaryCALibmtionl which U anoth- 
er term for PROM f for Programmable 
Read-Only Memory), 

This is the brain nfthe Computer 
Command Control system which cali- 
brates the engine and the Electronic 
Control Module (ECM). The dealer can 
determine which MF1MCAL is necessary 
by referring to TSR 8£-8fl-6E. 

One additional point— GM had a 
problem with MAF sensors. Therefore, 
your dealer may find that to stop this 
starting nonsense he will have la install 
a new sensor. The ones now in th c supply 
system are much more reliable than ihe 
ones that were originally installed 

Cat Food 

My l&W M(’r qury Cougar equipped 
mth a Fa- titer engine and purchased rseiv 
ha?; bc-ron a fine automobile, with one ex- 
ception: Reals a set of 50,1)00-11106 m di- 
al^ in 16,000 tnilea. The car has been 
driven 43,000 miles, and I'm about lo 
buy my fourth set. The wear is concen- 
trated on the outer edges of both front 
Lines. Wheels have been aligned every 
3000 to 4000 miles alternately by deal- 
ers, alignment shops and service sta- 
tions, No one has helper! . Canyon tell 
me what they're mitifiillg'f 

HU. MARVIN J. OLIM 
KATY. TX 

POPULAR MECHANICS ■ DECEMBER 1 988 



Those who have done alignment have in 
alt likelihood been going by the 
book ■ the booh in this case bei ng the ser- 
vice manual — vr instructions derived 
from ihe service man tin t. 

The book is wrong. 

Guv the next one who will he doing the 
job l he following procedure, and let's see 
what happens with that new set of radial 
tires, 1 

1. Balance and mount the new tires. 
Then, set tint pressure (mid) to the maxi - 
mum as stipulated an the tire pressure 
decal mounted an the door pillar. 

2, Adjust front camber to the most in- 
board t most negative) post i ton within 
the limits of the available adjustment 
shtS. 

Euch camber adjustment hole Ut equal 
to of camber change. Check align - 

meat readings to make sure that side -to - 
Side camber f left cam her minus right 
camber j is within plus or minus ;J 4 P , // 
necessary, readjust camber tv maintain 
this side- lo -side reading. 

3- Adjust front total toe to l s ? r - - in . toc- 
in. m 



IN) YOU HAVE A CAR PROBLEM? 

J .** « r nxL .Iftirf ft/.'tttxf if. S't'ffti iff/Mr tjttrMfWn fti 
{'ijrt V/tfiT. Pijpw/fir .iffrAfirrrrft, JJi H f r.vfSrf/f Si., 

Xetr ) r ti rA\ .V J F ffMjp IVAdr faifrr.* rtitf *trf As 

ffwiW mditrstwr/ty, jmtA frw.v tfmt afr ffntmi! 
wtrrrwfwill Ai- ilrscitsfrft ittfAmtltomu, 



SERVICE TIPS 

■ A 19&7-Sa Jwp Cherokeo, Wagoneer 
or Comanche with 4 ■ liter engine fhal dem- 
on &! rales a harsh bucking or surging 
sho uld have the disinbufor modified lo gel 
f kj of the cause , wh^cfi is ignition cross fire . 
A naw distributor cap {pan No. 33004024) 
is also needed Ask your deafer to check 
TSB1&-S3-&8. 

■ Supposoyour 1908 Honda CfiX is emit- 
ting a loud, metallic cracking n&lse from 
the front whan you accelerate rapidly or 
come to a hard stop. Honda Service News 
of S- afi advises Ihe dealer to try retoc qutng 
the four front beam bolfe lo 47 H.-bb, It Ihia 
doesn t glop the noise. Iron! beam wash- 
era (pad No. 90S09-SK3-0001I Sitould be 
installed between the body and beam . 

■ Switching lo snow tires for the winter 
with a tgas-as Mefkur XH4Ticr 1000 
Scorpio isntfhat simple. You'll need steer 
wheals (pari No. E7RY-1007-D for Ihe 
XR4TI and part Ho. E&RV 1 007 C for ihe 
Scorpio) and different wheel nuts (pari No. 
D6RY"1012‘A). These winter-time parts 
have ju 5? become available at Ford deal- 
ers. Details are In TSB 00r16-0. 

■ TSB 0&-T-33 addrosses Ihe problem or 
an occasion al delay in shifting or a tecK of 
shill with a T9 &8 Qldsmobile Cu ilass Cal- 
ais equipped with 9 Quad 4 engine and 
model 1 25G aulomahc fransaxle, bul rid 
crurse conliDf. A new accelerator oonlrol 
cable (perl No 2254 2664) should pul A 
stop to this. 
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SHUE UP TO $6.00, 

— Chuck 

If you wont lo ston something, you can depend On o Delta maintenance- 
free battery. And if you charge on over to your local retailer between 
October 16 and December 10, 1988 — you can even get money back! 

Buy o lop-quaiily Delco Freedom or Dura Power 50. 60, 72 or 
and you con qualify for o $6.00 reboie. Choose a 40-sertes battery and get $2.00, 
Your AC-Deko retailer has rebate coupons and details. Call 1-80Q-AC-DELCO 
for the retailer nearest you. 

While you're there, ask obout (he manufacturer’s limited warranty that applies 
to all Delco batteries 

All rebate coupons must be received by Januory 16, 1989 So get started soon 
with the battery of your choice from AC-Deko! 



DelCO 



fX-DELCO. THEV D0OT JU5I FIT. THEY IHRTCH. 
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SCIENCE 



BY TIM COLE 



Aerodynamicists View The B2 






OLECULES of air 
im&y around sculpted 
fmte of carbon com- 
posits — shifting splitting, 
coalescing. Studying the way 
those atoms of nitrogen and 
oxygen interact with air- 
borne struct urea is called 
aerodytiamics—a science 
bom in the Renaissance con- 
templations of Da Vinci h ma- 
turing on the ^anris of Kitty 
Hawk. Aerodynamics 
reached fuE] .stride in the mid- 
dle part of the 20th 
century — with the 
X planes, the Del- 
ta Dart, Concorde, 

Right now. there is an en- 
tirely new airplane for aero- 
dynamicisLs Lu ponder— a 
piane uf the 21sL century. 
The B2 flying wing, Ameri- 
ca's next -gene ration long- 
range bnmber/penetrator r 
promises to keep the peace 
by exploiting so-called 
stealth technologies. It is re- 
portedly imbued with im- 
provements in materials, 
construction and control 
But like ary new weapons 
system, controversy has en- 
veloped the E2 ever since it 
appeared in an Air Force 
concept illustration last 
spring. And, naturally, aen> 
dyn ami cists at major aca- 
demic centers have joined 
the debate — raiding i fsugs 
that strike at t he heart of 
B2's bask design. The dis- 
cussions are spirited — the 
conclusion? far from unani- 
mous, They also highlight 
key aspects of a science cru- 
cial to national security. 

Speed sacrifice 

On the one hand is Dr, Pss- 
quale Sforza, head of aero^ 
space engineering at New 
York's Polyt eehnic U n iv ers 1 
ty. He is severely troubled 
by the flying wing. 

‘The cornerstone uf my ar- 
gument is that speed means 
survivability. Here you have 
an airplane that Ls generally 



ail -wing — and the wing is the 
duel contributor to drag. Its 
just not the way to accommo- 
date supersonic dash’ — the 
kind of speed you need to out- 
run fighters/' 

Sforza sees problems with 
keeping the B2 in the air long 
enough to deliver 



The Northrop B2 bomber— 
itetk, stealthy, 
controvenlal. 




iLh load of short-range attack 
missiles or gravity bombs. 

“If it + s spotted, st will nev- 
er be able to outfly an air su- 
periority Tighter- Poor speed 
and inadequate maneuver- 
ability wmn’t let it. And it's 
not just the wing, There ap- 
pear to be a number of design 
features predicated on re- 
ducing radar cross section 
—like inlets and exhaUM— 
that aren’t helpful to im- 
proved performance." 

Sforza points in particular 
to the engine ducts that are 
angled to prevent radar en- 
ergy from bouncing off Kphv- 
nirg compressor blades. 

“Ynu certainly compro- 
mise the capability of the 
duel to deliver low-pressure 
losses during normal flight H 

And all of that, Kfnrza 
adds, does not mention E2's 
potent Lid for detect kit . E ven 
though some reports give ihe 
B2 a head-on radar cross sec- 
tion no larger than a bird, 
Kfarzji views increasingly ao- 
phisticated sensing technol- 
ogy an its primary nemesis. 

"Clearly, look-down radar 
from a fast fighter like a MiG- 
29 will be able to spot the 
relatively huge anomaly the 
flying wing will create as it 
moves across the terrain. 
And sensitive infrared detec- 
tors based in low-Etrth orbit 
will be able to sort out a eon- 
Linuous trail of slightly high- 



er exhaust temperatures 
against cold backgrounds 
- — regardless of bow success- 
ful the E2 is in masking its 
thermal-exhaust signal ure. 11 

That leaves problems with 
range, with airfield escape to 
avoid incoming missiles, with 
locati ng moving rail -based 
Soviet missilery. Not to men- 
tion the cost of the B2 — esti- 
mated at $6UU million apiece. 

The positive side 

Dr. Barnes McGormick, the 
Boeing professor of aero- 
space engineering at Penn 
State, is more optimistic. 

I’m not sure the flying 
wing has to he inherently 
slow. With automatic control 
systems for a given weight 
anti volume, there are a lot of 
attractive reasons why n 
wing might be aerodynamic 
cully more efficient-' 1 

Albert K. George, profes- 
sor of mechanical and aero- 
space engineering at Cornell 
University, agrees. 

JH I don't see any reason 
why you cant make a wing go 
supersonic. Lei's face it, 
Concorde is basically a flying 
wing with a vertical stabiliz- 
er — and it goes Mach 2/’ 

William R. Soars is natu- 
rally supportive of Lhe B2. 
Soars worked for Northrop 
from 1941 to 1946 and was 
present at the creation of 
such famed Northrop flying 



wings as the 
XR-35 and YB- 
49, 

“My outlook for 
the B2 is very favor- 
able, Artificial control and 
tLabiiizalion using redun- 
dant fly-by- wire controls is 
now an accepted pari of aero- 
dynamics, and the peculiari- 
ties of the wing are well un- 
derstood." 

Lessons learned 

Soars dues suspect, more- 
over, that the control diffi- 
culties of the R2 are not 
dissimilar to those faced by 
Northrop in 1941. 

Tm sure the problem with 
arty flying wing has already 
been dealt with. You have to 
pro vide a noae^down moment 
for high-speed cruise. But on 
landing, you have to recon- 
cile landing flaps— which 
need to be in the down posi- 
tion— and nose-up control 
surfaces — which need to be 
in t he u p posit ion . It takes so- 
phisticated electronic con- 
trols to get it sorted out. 

H We recognized hack in the 
-IDs that we had to give up in- 
herent stability, and people 
in those days didn't believe 
you could have artificially 
.stabilized airplanes. Rut it's 
routine now and artificial sta- 
bilization doesn't scare any- 
body. And if you get the wing 
loading up to desired values 
with the power to match, 
then you're back in the same 
speed category as a conven- 
tional plane." 

It comes down to a conflux 
of important variables t aero- 
dynamidsts agree — speed, 
maneuverability, low radar 
cross section and thermal 
signature, load carrying and 
range. One thing aerody- 
namicists also agree on: 
They’d like to know’ a lot 
tnore about America's 
stealth bomber — a costly pil- 
lar of nuclear deterrence^ 
They aren’t ahiqe. M 
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OUTDOORS 



BYJOESKORUPA 



Heating Up Winter's Deep Freeze 





Al Unsrf Jr. pushes mownicbllei 
hafd as r*( carl 

middle- of th e streets 

I re r led a ^tiqwitiobile on 
my final day, went through 
the rustic park gales, and 
rode all the way to Old Faith- 
ful Geyser. Around every 
corner were in com parable 
flights — glistening ice sculp- 
tures, waterfalls frozen in 
motion and, of course „ the 
Lhermai gen logical marvels 
that make the park famous. 

But the most marvelous 
thing about my adventure 
—before the devastating 
fires of last summer — was 
that [ was able to os peri cnee 
Yellowstone on its own 
terms, without crowds or 
waiting lines. The pureness 
of the winter landscape filled 
me with something too little 
encountered these day a 
— undiluted awe. 

Another man who appreci- 



ates winter^ special 
charm is 1 ndy Car driver 
AJ U user Jr. , a member 
of the racing Unser fam- 
ily that includes father 
A] and uncle Bobby, 
both Indy GOO winners. 
When the racing season 
is over, Al Jr. and the rest of 
the clan hear] for mountain 
ranches in northwestern 
New Mexico where there^ 
plenty of snow to pursue a 
favorite offseason sport— 
snowmobiling. 

Speed On Snow 

"It’s fairly well known 
around Indy Car racing that 
the U riser family dues a lot of 
snowinubiling in the winter," 
AIJr. told me recently, "Dad 
got into it in the 1960s and it’s 
been a popular family tradi- 
tion ever since/ 1 
The snowmobile Al Jr. is 
excited about riding this year 
is Ski-Docffl Formula Mach I 
(£5993). This brand-new, 
high-performance machine is 
powered by what Al Jr. calls 
"the number one 2-cycle en- 
gine on the market/ 1 He H s 
speaking of the GSO-ce Rolux 
RAVE (Rotary Automatic 



Variable Exhaust) engine. 

Al J r, had a chance to ride a 
prototype Formula Mach I 
last winter and was im- 
pressed w r ith its 100-mph 
capability. He was equally 
enthusiastic about the Mono- 
shrcek Progressive Reaction 
Rear Suspension. 

Ski-Doo's technical ad- 
vanced in snowmobiles are 
impressive," noted Al Jr., 
-‘especially in the Rotstx en- 
gine and rear euspe nsi un that 
gives a wobble- free ride." 

1 didn't get a chance to ride 
a prototype Formula Mach I, 



so it's only fair that 1 revisit 
Yellowstone this winter and 
do so. Look far this and other 
hands-on snowmobile re- 
ports in Future issues. 

Great Outdoors 

l Could feel a ghost from the 
hunger^ crazed Donner Party 
lurking over my shoulder as I 
bit into the quail eggs and 
caviar. Hie ghost was upset. 
Memories of winter 1846, 
when the infamous Donner 
Party was trapped by an ear- 
ly blizzard not far from 



f / e furnjtt jHup ' ; r7J 



North Face camp gear h Its the trail high over Donner Lake. 



Sending snow flying are ih* Formula Madi \ \fth] and the Formula P\m by Skl-Dou. 



ENTLEMEN. stop 
your engines. Cold 
weather tends to put 
a freeze on most outdoor 
sports, but it doesn't have to. 
In many ways, adventures 
are more spectacular in win- 
ter than in summer. 

Last winter I traveled to 
the wild-west Montana town 
of West Yellowstone to cover 
Olympic preparations by the 
U,3. Blathalan team. 

The deserted outpost was 
shuttered tight and f toured 
the gateway to Yellowstone 
National Park by walking the 
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Latest HLDI Report on Highway Safety: 

COM CARS 

RATED BEST 
AMERICA 

MAKES. 

"Best overall injury loss experience" among 
1985-1987 passenger cars made in the United Stales 
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✓ 1. 


Pontiac Parisienne, 'Safari 
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✓ 2. 


Kuick Eieetra 
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✓ 3. 


Bukk LeSabre 
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Dldsmttbile Custom Cruiser 
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Mercury Grand Marquis 
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Ford Crown Victoria 
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Pontiac Bonneville 
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Mercury Grand Marquis 
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✓ 9. 


Chevrolet Caprice 


SW 


59 



Shhuiw Hmkway I jeb [Mm Ennui urn Ifcwty StyleB: SW Station 13 1 fby r Door, i two Ltoor. All ccfnilts um itated m mbi ire lEEqucnry nf 

iri,Hii y ctamfli Iuujh nwrJHti. 



The Highway Loss Data Institute (HLDI) is a non- 
profit public service organization assnxiatfid with the 
Insurance Institute for Highway Safety. As it does 
annually, HLDI has jnst summarized and published its 
findings on the frequency of automotive insurance 
claims. 

We arc pleased that GM cars arc nnce again highly 
rated, as they have been each and every model year 
for eleven yeans in a row. Of the American models tlial 
HLDI categories os having ‘ the best" overall injury 
loss experience, six of the Eop nine arc General 
Motors cars, including a sweep of the top four places. 

We believe this continued excellence reflects not 
only our cars-their quality, size, weight, and design- 
but also how and where our customers drive them, 

GM Leads the World i n Safety Research 

GM lias become the world leader in safety 
research, pioneering investigation into the basics of 
vehicle crashworthiness. We p ve developed belter 
tools to engineer the design of our cars and trucks. 



We've sharpened the worlds understanding of human 
injury tolerance. Our commitment to safety is a big 
part nf our commitment to our customers. 

GM Re&pcindH to Customers' Needs 

ITi mu ghaut GM, people from every discipline are 
learning up to put the best thinking and the best 
technology into the best products in GM history. 
Were taking our cues from our customers, respond- 
ing to their needs for value, for utility, and for safety. 
Studies like this help measure the results of our 
efforts. 
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THIS IS A CLEAR 
OPPORTUNITY. 

With a Novus wind 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to I ike -new 
condition. 

The fact is, wind* 
shield repair is a profitable 
new growth industry With 
expansion opportunities. 
Unlimited eairriqgs pcien* 
tial. And the investment 
is modest. 

For more informa- 
tion on the world leader 
in windshield repair, call 
1-800-328-1117. In MN 
call collect (612) 944- 
8000. Or write: Novus, 
10425 Hampshire S., 
Department PM- 128, 
Mpk, MN 55438. 

novus 
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OUTDOORS ■ fW. i wrf fmw r*}&' 
where l was silling, still gnawed at its 
emaciated bouJ. 

J was Ln a campsite in the mountains 
of California 1 a Sierra range about 50 
miles west of Reno. Nevada Unlike the 
Dojinera, who were part of an Ut-faied 
wagon-train expedition forced to report 
to cannibalism to survive a trip west- 
ward to the Sacramento Valley, my par- 
ty, hooted by North Face, of Berkeley, 
California., was welt stocked with food- 1 
could fool the ghost's agitation increase 
as I reached for the stuffed mushrooms 
with melted cheese. 

Fd always known that the N orth Face 
company was an expert in camping 
gear — backpacks, sleeping bags, tents, 
clothing and so fmlb — but I wa*i pleas 
sintiy surprised to find it also had a fond- 
ness for haul cuisine. In addition to the 
quail eggs and stuffed mushrooms, our 
dinner included a salad with some kind 
of edible flowers, a 2-pasta entree with 
pesto sauce, bagels and butter. Colom- 
bian coffee and herbal tea. 




inflatable, self-balling kayak with unique 
drop-sllich Hoot, handies Hawaiian Wien 



With each sumptuous course, the 
ghost, apparently destined to go hungry 
through eternity to atone for the Don- 
ner Party’s transgressions, became in- 
creasingly rl is turbo d. Tn appease it f 
threw a shot of tequila over my left 
shoulder around midnight. 

The Compleat 
Out door smart 

Outdoor life has come a long way in the 
pasi few years, not only in menu plan- 
ning, hut in high-tech gear. This point 
was especially brought home the day af- 
ter the North Face camping trip at the 
Outdoor Retailer Expo West show at 
Bally's Reno Hotel . 

lute resting product innovations on 
display were; 

■ Katadyn PF Pocket Filter {$225J, a 
Swiss made water purifier distributed 
by Katadyn IFS.A, of Scottsdale, Ari- 
zona. As backpackers become increas- 
ingly aware of the dangers of parasites 
in domestic waters, purifying systems 
like the Katadyn, which is 10 in. long 
and w eighs 23 ounces, are gaining prom- 
inence, Place it on a sturdy^ fiat surface > 
pump a plunger in and out and three- 
fourths of a liter of pure water is pro- 



duced every minute. Wo used it on the 
N orth Face Lri p and easily q ucnchrrl the 
thirst of 20 well-fed people. 

■ Superfeet* based in Custer* Wash- 
ington, i& a system of customizing the 
inshoe fit of ski and hiking boots. The 
system works toward solving two dif- 
ferent problems. One h discomfort 
caused by hut spots where boots donl 
follow the farm of the foot. Mechanical 
and hydraulic expanders enlarge boots 
for greater width and toe box height. 

The other problem is fine-tuning 
bouts to the hiomechanicri of the foot. 
Ideally, ftM and lower-leg bones line up 
perfectly for minimal stress on joints. 
Unfortunately, misalignment is all too 
frequent Many athletes spend $400 to 
$500 to correct (his problem with or- 
t hotics to compensate for misalignment. 
Superfeel ha? a vaeu- formed system 
that producer Footbotics, custom-fit 
pads, for lese than flOU> 

■ The Trade wind, made by Mara via, of 
Boise, Idaho, is an inflatable, self-bail- 
ing kayak designed by Bob Crane, Mike 
Crane and John Gray, of Adventure 
Kayaking in Oahu, Hawaii. Made of a 
plaslnmer^coated polyester fabric, the 
Trade wind ($1500) is sturdy enough to 
handle the demanding tours led by Acl- 
v untune Kayaking through the rocky- 
shared Haw aiian Islands. 

Innovative Trade wind features are 
Feathcreraft rudder system, low wind- 
age profile and a removable drop-stitch 
floor — stitches inside the bladder elimi- 
nate the need for baffles. The 2-perHon, 
ifi-ft. KMn, kayak weighs 43 pounds. 

■ Between meals on the North Face 
trip [ tested three of its products, the 
Yeti ($155} sleep i ng bag, Bui Ifrog ($260 ) 
lent and Back Shadow ($350) backpack. 

I only put in a few hours of hiking lime 
with the Impound 12-ounce Back Shad- 
ow. but il was. enough to convince me it's 
one of the most comfortable packs Fve 
worn. The leather hip belt connects to 
an articulating frame that follows the 
motion of your hips. The effect is inured - 
ib ly smoot h . rests tan cc-free support . 

The 4 -pound 3-ounce Yeti sleeping 
bag, with its Polar guard insulation rat- 
ed to 2 (f, got me comfortably through a 
night that dropped into the 30s r And the 
Bullfrog lent, which weighs 5 pounds 7 
ounces, formed a roomy h freesLandihg 
2-person space. 

The morning after the North Face 
banquet on the trail, J wandered over to 
the campfire and picked up a plate uf 
scrambled eggs with mole sauce. The 
chef apologized that he had no bread for 
breakfast. He'd brought muffins and 
croissants, but during the night, ll mar- 
raots broke into the supplies and ate 
them aJl + M Marmots, I thought, had 
ntjthingto dn with it. tt w r as the Donner 
ghusl re Leasing years of pent-up frustra- 
tion and finally getting a good meal. M 
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gel 

Full Auto 



ull AutD 



Modal 860 



THE EDGE! 



OWN A CLASSIC 



Model - 702 
full Aula* 



-702 Full Auto* Panther 



Model 



December sate priced at SH.95 



Model 017 Full Au|e’ Lever Hunter 

Thfl- gl-tirninfl brill ifld pbhihed fftkinDUd hifldla CDmfealE i 
ipring leaded blade at Hot'* will hardened bnrahad f!a|nJaps 
flapl. Tgpch lha lever. pnd Die blida *rci (Hi I wl[h a NfiJi, and 
loch-s inln ughl inches □! eriginl and rugged hiiJIa. 13B.95 

£39.35 On safe thru December an fy.„ f 1 9.95 



Modal 860 Full Auto" Sfeaflfr 

M^dnl^hi buck, HlfJl Irtipitt Mil Sfrec Faclrt handle pro 

rlriai ligM freight y ■ I hairy bury eel lor. Touch lha inuilcm i-nd a 
pltak biage fff Viiiagiym SLiknlaai 5 teal kaapa gui, H«a. p Y Igy 
bJlualkM. F rdm opar, mg arid jniLiJlIly SaEraCIn&la, llVp” 

£23.35 On seto fhru December an/y. . Si 4. 9 5 



Model 120 Full Auio p The StcMim 

GiiuliluHy Hprtffcrallad in Italy, lha cIieiic Unas, pi tha Modal 
¥20 htri Aimed ■ reputation from ma Mill ol Com&i Id- lha 
■iphall l^jaglaa pi haw York This Iruly callicitbla kniPa laaturas 
Swin tUai guard*. i wii brail Nnan, dwp-asrirt pamiaicani 
firlpt Tbwh 1h* button an* out art! 1 HiiMing. |laak blpcle pi 

tua im r gauge taicF iharp Chroma*. il««l IM ’ Mode I 120 

Supplies guaranteed only thru March '89. £49,35 



Jl|p frmml Thm Naw TV89 idgn Company Cof o/cpp^,. 






Genuine, 

Automatic And 
Completely Finished 

Sold In Lvpal KH feriW 



Swiff, 

S/fenf, and 
When Tot/ Are . 



TTjs Minurtem^n Mode/ 434 Fu/J 

Auro* Now Free. 

Tile unique, classic design Of the Minute man 
Full AulO traces its his lory to Germany, where 11 
wbs first seen In 1895. Hand forged of European 
steel end Mexican Rosewood, the precise full 
auto BCUon snaps out a dip poJnl bled* of 
polished end beveled 440 sialnress steel. Over 
ol serious knile. 

Normally $ 29.95 Now yours FREE with 
any of the above! 
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THE EDGE COMPANY 

P.O. BOX B26 
BP A TTLEBORO, VT 05301 



TO ORDER 
CALL TOLL-FREE 

1 800 44 5 1 021 

Qfl SEND TO: 



THI E&OE CQMLP AWT 
P,0, BOX H?fr. Hi ATTLEBORO , 
03301 

1.000^449-1021 

Gprulaman ptfilt fly£h Hit Igllp-wtag: 
ichan* nn?pnr tig i if I 



MT 



JJ -tdal TO Modi) hi 7 Ha 

ftp. Oly Cfcf- 






oh- 



TiB plUJM MB ryph «n(f FWU Fy- lilts Mndi . 
<K Pilnulanin 

Add 1> lb*ir Ki IhJppmfl prut Handling 
Check IK Vnntf vttv EuJuihI I 

MiihKGud fnp ***** 

Viii Cjrd ■ , E «p ft* 1 * 

NAME 

H. PPftFSS 

CJTt • 



s t-artily tl»H I Am 0 «bt lfl Tin el * s* 
Slamlun — 



"Alt" CQlllcrQi md ■ - j-j.i - ^J^il r i ‘ - i i r;- ■- i 

irr^pi.pn i-i ItwK- ■ ii m|i - «V KT : wn^H i»^* kSp#*! c^r* v?>. 

vr^a-j^ rv ■laa^pinc ■« rtncn 4 --* air *n, *» * “i* ►*!•- ■ 

mponmuny 



J 25 IrrermtUtrlm kdrai In blftilnp totor. 

Call toll Pm t 80Q 44S }Q2\ 
f&G£ HQTUNE SEVEN DAYS A WEEK. 



Pa-,Li» L Mlli-urv rauar aaod pfa«tacapy aJ I.D. 

ip lacaLva 15% ddacpum ^ 



EDGE COMPANY KNIVES ARE GUARANTEED FOR LIFE 
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OLD HOUSE RESTORATION 



BY BOB Vf LA 



Interior Painting 




Vlcicman decorating tends to be dense with different Kcxturca and surface trcitmcnb. The choice of * 

proper period wall palm can pull the whole atmosphere together. 



HEN it's time for 
same interior deco- 
rating in your period 
home, think paint. Not only 
ie interior p minting an easy 
way to make a room look 
clean and fresh, it p s relative- 
ly inexpensive, too. Thanks 
to the many fine companies 
that offer historical paint 
lines p old- house owners 
won’t sacrifice authenticity 
when making this choice. 

Of course, Like everything 
eltie p paint and the way it fc s 
made has changed over the 
ye.srs — for the better. So if 
you're looking for a 100-per- 
cent reproduction of the look 
and feel of the original mate- 
rial used in the past, you're 
not likely to find it. But, I as- 
sure you, the reproduction 
paints you do find are more 
than adequate for even the 
purist restorer. 

Same paint companies 
base their historical paint 
lines on documentary re- 
search. Usually, this in- 
cludes old color cards, prod- 
uct information and books. 
Some go a step further and 
actually base a historical 
paint color on physical re- 
search conducted on existing 
period buildings. Layer after 
layer of old paint is carefully 
removed until the original 
coating is found, Samples are 
taken of this original coating 
and through laboratory anal- 
ysis a reproduction color, 
based on ita pigment, is du- 
plicated in a modem paint. 

You must remember* 
though, that our tastes today 
aren’t necessarily the same 
as those of our ances tors. 
With this in mind, some com- 
panies have modified period 
colors to appeal to the mod- 
ern eye. Unfortunately, 
many suppliers don't, tell you 
when they’ve done this. So if 



Cant nbiiting Editor Bob 
Vila is host of public televi- 
sion's This Old House, 

4B 



you're striving for a muse 
urn-like reproduction in your 
home, you'll have to study 
the color cards carefully. If 
not, these slight adaptations 
shouldn't matter. 

To further complicate 
things, many companies 
don't distinguish interior 
from exterior colors on their 
paint cards. (XU talk more 
about exterior historical 
painting in a spring issue, ) Of 
course, there is a difference 
between the two. Unfortu- 
nately, many times it"s up to 
you to decide which is which. 
But with the help of thins 
article and further research 
you do on your own, this 
shouldn't be too difficult. 

Before we get into the 
typical colors used in period 
homes* it’s important to un- 
derstand a few things. First, 
there are no hard and fast 
rules of whore and when cer- 



tain colors w ere used- Like 
today, there were always ex- 
ceptions to everything. The 
best 1 cun do is give general- 
ities. or norma based on the 
period research available. 
There have been, and always 
will be, eccentrics who did 
their own thing, so to speak 
— even back then. So, re- 
member. l m talking gener- 
alities. 

Secondly* before you 
choose an interior paint p you 
should have a good under- 
standing of your personal col- 
or preferences. Don't paint a 
room a particular color be- 
cause it's appropriate for 
your home's period if it’s not 
something you can live with. 
And, of course, you should be 
familiar with the proper his- 
torical look of your home* 
which most old house owners 
are. It's usually possible to 
blend the two. The following 



brief history of paint usage 
should help you make the 
right choices. 

Paint through 
the ages 

Prior to 1700, whitewash was 
a popular interior paint used 
in the colonies. An inexpen- 
sive and easily available mix- 
ture of two bask ingredients, 
slaked lime and water, it re- 
sembled a liquid plaster. 
(You can still find whitewash 
paints in some historic lines. } 
Easy to use* whitewash was 
a way to make things look 
clean am! neat. One problem 
with whitewash, though, 
was its impermanence. It 
didn't last long, and washed 
off easily with water. 
Another early paint that 
goes back to the founding of 
this country is milk paint. Of- 
ten preferred for interior 
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PHOTO FfiOKt Q-.uCfi'FftK 0FPAto7Eft OT E P pyfrON 



POPULAR MECHANICS • DECEMBER I9BB 





B. Heat ’n Strip 1 * Heat Gun.This versatile tool 
puts hotair to a lot of good uses. It easily strips 
paint and varnish, removes adhesives and 
spe«Mriesglue 0 ndpaint,tOiiameafiew, tft 
also light weight and safe to use. 

C. W Cordless Drill, A powerful variable speed 
drill that can tie used anywhere. For accurate 
drilling it has the feu-bore" two-way level. 
And it completely recharges In only three hours. 

D. Palm Drip Sander. Lightweight and easy to 
operate, it quickly removes tough materials like 
paint and varnish. Its also a finishing sander, 
perfect for fine sanding. 

1 V$fi Drift A staple item for any work- 
shop. this drill has been upgraded to a powerful 
’A HP motor to provide more torque for lough 
fobs It can drill into a variety of materials and 
has variable speed for greater control. 

F Circular Saw. This powerful 2% HP saw is 
another essenlfal tool for the workshop The 



Black & Decker wants to save you Irom 
another boring Christmas You know, socks, 
lies and aftershave Again. So, we pul together 
this holiday gift-gui delull of powerful fools 
and innovative products you can really use. 
And for a change, gifts that last. On the other 
hand, you could be passing up a really swell 
pair of slippers 

A Power Driver. A rechargeable cordless screw- 
driver I hat has the power lo drive screws faster 
and easier than manual screwdrivers. For 
added convenience, it comes wilh a touch- 
power switch and a recharging indicator light. 







two handies provide excel tent control • ' 
and, for accurate cutting, it has an easy- 
to-use pivot depth adjustment. 

G. Aulo-Sc rolling Jigsaw, The autopolling 
mechanism on this figiaw Bets the blade pivot in 
any direction for cutting intricate patterns and 
designs. Great tor fire woodworking projects. 

H. Cord l ess Jigsaw- The convenience of cord - 
less lets you take this saw out of the workshop 
for use where a cord won't reach The adjust- 
able shoe allows bevel cutting up to 45 de^ees. 

I. Precis ion Router. For perfect moldings and 
decorative edlges, this powerful router fits the 
bid. It cuts lock mortises and hinge recesses 
for door hardware and works with all M" 
shank bits. 

J . Workmate T Work Center. The versa tile 
Workmate functions as a workbench, vise or 
sawhorse. It supports up to 350 pounds, yet 
ifs portable and folds easily for storage. 



All products backed by Black A Decker's 
exclusive Home Use Warranty. See package 
for complete details- 





K. SweepSlick' Cordless Broom. 

Pferlect for muck cleaning, the new 
lighhwig|hl SweepSlick puts con ven- 
t lona I brooms to shame i! whisks 
away dirt, leaves and grass dippings 
with a high speed blast of a ir. 

L. CarWac" PI us. I tie most powerful 
car vacuum made, it even picks up 
tough debris like sand and gravel 
And so convenient it plugs right into 
the cigarette tighter. Accessories 
include a dust brush, upholstery 
brush aid crevice tool, 

M . Air Station “This powerful electric 
mf lator/com pressor fills up tires, 
balls, beach toys and more Fast 
Without the hassle of going to a gas 



station or using a hand pump. And it 
comes with three different inflation 
nozzles 

N.Car Polisher. A cinch to use, this 
random orbit polisher gives you a 
gorgeous shine every time while it 
pampers the surface of your car. 
Vbu'll never be satisfied with tend 
polishing again. Includes two terry 
cloth bonnets. 



For more information, call your 
local Black & Decker Authorized 
Service Center. 
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work because it didn't have an unpleasant odor— like the 
also available ail- based paints — milk, as its name implies 
was used els the water and binder. 

No mailer what type of paint you're talking about, if it 
was made before the onset of the commercial paint indus- 
try (around 1860-1870), it was hand mixed. So, you didn't 
see the uniform consistency that we take for granted to- 
day— it hail a different texture and was a bit sttwaky. 

The coloring agents or pigments used in early paints 
were largely earth -hosed. For example, some reds, came 
from iron oxide, yellowy from ocher, black from lamp 
black, and blues from, cobalt Because of this, you nevergnt 
the same color twice. So a painter had to prepare a big 
enough batch of paint to complete the job on hand to ensure 
uniformity of color. Many old - house restorers long for the 
rather uneven look of o!d r milk-painted walla. Fortunate 
!y, I know of one company that still makes milk paint the 
old -fashioned way, using earth-based pigments for a truly 
authentic lock (The Old-Fashioned Milk Paint Co,, Box 
22* Groton, MAO 1450). 

The period palette 

Many limes, colored woodwork provided a rich contrast in 
a Colonial home's whitewashed rooms. Sometimes, too, a 
different hue was used on the doors, providing even more 
contrast, [i wasn't uncommon to find, in the mere elite 
homes, fancy molded woodwork painted white against 
softly colored w r alls. A search through your color cards will 
show various hues of blues, greeny yellowed-greens, law- 
ny ruses and golds common in the Colonial period. 

The Victorians usually changed color by room and are in- 

POPULAR M ECHANfCS » DEC EM BEB 1 988 



famous for their use of musty, muddy colors. Generally h 
you saw these darker, somber colors later in the period, 
probably after 1870, when the paint company's pigments 
became more stable, I think the earlier pan of this period 
tended Loiean toward lighter, pastel colors and relumed to 
lighter colors again at the very end of Victoria's long reign. 

Victorian hallways w ere usually painted neutral colors > 
like buff, off- white ur cream. Parlors were considered a 
woman's room, and were usually colored as such. You 
might see mauves or magentas on the walls here, Studies 
or libraries, on Lhe other hard. Were considered the men's 
roams r and were often painted in strong, dominant colors, 
like dark greens with plenty of blue. 

You may be tempted to "lower the ceiling' 1 in a Victorian 
home today by painting it a shade darker than the walls. 
But if you're striving for authentic period look, choose a 
lighter shade tu keep the high-ceiled look the Victorian's 
loved. Be sure, too, to either use more than Line shade of 
color or pick a contrasting one to highlight the beaut iful ar- 
chitectural detail in these rooms. Treal the frieze, ceilings, 
cove and any plaster moldings with this contrasting color. 

As I mentioned earlier, to do a successful jsainting opera- 
tion, you must be fajniliar with the proper historical look of 
your home. Spend an aflerntinn at your local library look- 
ing through period decoration bookw. A good one for Vic- 
torian homeowners he Victorian Interior Decoration „ 
American Interiors 1830-1900, by Gail Caskey Winkler 
and Roger W. Moss (Henry Holt &. Go. p New York}. 

Remember when you're making your color choices that 
the Colonial and Victorian periods cover an enormous span 
of Lime, geographic area and architectural styles. I'm sure 
that you'll find more than enough colors to choose from, 
that not only achieve an authentic interior period look, but 
are also very enjoyable to live with. W 
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Highest K And X Band 

BEL VECTOR 3 




BEL VECTOR 
Radar 
Detector 



Model 975 



I n Track s racers test of currently 

available radar detectors, BEL VECTOR 3 
rated num ber one in both K and X band 
sensitivity. Rarely is one radar detector best 
in both K and X bands. In fact, VECTOR 3 
posted the highest K and X band sensi- 
tivity levels ever recorded I The results 
confirm BEl's performance advantage 



"...Vector 3 maintains a BEL tradition of 
excel Fent sensitivity, posting the 
highest figures in this survey for both 
K and X band radar/’ RoadA Track, Nov 'HR 

lt J s now dear, BEL technology offers 
unmatched performance. And with today's 
Sophisticated radar equipment nothing is 
more important than the best possible 
performance. 

VECTOR 3's performance edge is 
achieved by adapting a technology used in 
military ssteFIrte communications. YU? call it 
Image Rejection Technology*, or IRT* And 
through its use, VECTOR 3 provides a Fevel 
of sensitivity unequaled by any other radar 
detector manufacturer* a definite advan- 
tage for detecting Instant On or Pulsed 
radar. And when Instant On or Pulsed radar 
is encountered, VECTOR 3 warns you with 
A separate audio alert. 

8ut outstanding sensitivity isn't your only 
advantage VECTOR 3 also detects Xa band 



radar, now increasing in use throughout 
the SJ.S. and Canada And VECTOR 3 also 
effectively reduces false alerts from non- 
police sources without any loss of sensitivity 
to police radar 
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BEL VECTOR 3 e rurally unit in shin lest M 
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Sensitivity 

Road & Track , Nov. 1986 



The IRT' Difference 

a police radar signal is often buned by 
microwave ' 'noise" making it invisible to 
ordinary superheterodyne detectors image 
Re|ectic-n Technology* however, reduces 
thii sLTjroundrrsg microwave "ncwse 1 ’ 
making The same pgki? radar signal visible 
for early detection. 






*7c ilv a c-onv&nCfona/ 
superheterodyne 
radar defector sees a 
pofke radar ugnal 



VECTOR 3 wthm* 
see± the same signet 
clearly hy reducing 
mkrmvattf "now" 



Performance this complete abo includes 
a long list of features that makes driving 
with VECTOR 3 easy and convenient 

VECTOR 3 is only $279.95 and comes 
with a full one year warranty on parts and 
service. Tq order your VECTOR 3, or to 
obtain the name of a dealer near you, just 
call toll-free. 

1-800 341 1401 y.S.A. 

1-800-260-3994 Canada 




IVft* Euir-pc an 1 Safin radar drtenari an nnw avmLab* Ptaatr 
if^uifilarfnafti in-lnftnalian 

^fl^nrei^dirademirt flf Hit THOIMIC5 UWlTED 




BEL-TRONICS LIMITED 

The Intelligent Choice 



9716PM 








INSIDE DETROIT 
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The Saturn Symphony 







AT UR N will be a ear 
in which "everything 
makes sense," says 
President Skip LeFauve. "It 
will be balanced in design, 
kind of! ike good music where 
the strings, drums or horns 
don’t dominate. 11 

Rut don't gel the idea that 
Saturn wit] be a ho-hum kind 
of car. Sports car [ns t fomen- 
tation, atate-of-the-art en- 
glues and dramatic styling 
touches are in Lhe plaits. 

°We will emphasize the 
whole car," reports Le- 
Fauve. That's a good plan. 
Just what Honda and 
Toyota, Saturn's announced 
competition, have been sell- 
ing for years. 

This prototype Saturn 
model Lh heavily disguised, in 
the windshield and backlite 



SJtvrn prototype lndkurt« GM ha& irbanetonrd mJnfofw concept for more mainstream nrwIKitr approach. 



strip along the side. St fol- 
lows a kick-up path behind 
the R-post h a departure from 
the straight line of most oth- 
er cars. 

Jeep ZJ 

A new design for the Jeep 



Jeep 74 for 1991, Chrysler may offer a sequefwdth Dodge badges. 



areas. Close inspection re- 
veal# more extensive glass 
than you find on almost any 
other ear. 

The windshield appears to 
have Wraparound curves at 
the A -posts, Lhough this por- 
tion is covered by a piece of 
masking plastic. At the rear, 
an elaborate cap disguises 
the shape of the backlite and 
C-posl, possibly covering an- 
other wraparound design for 
the rear window. 

An interesting styling 
touch is the shape of the rub 



Cherokee presents a number 
of rteei sions for C h ry sler 
Corp. This model is a proto- 
type of what Chrysler 1 # Jeep/ 
Ragle division will be offer- 
ing in 1 99 1 , Still tn ho doeid ed 
is whether Dodge dealers 
will be given a version they 
can sell in Dodge show- 
rooms. 

At the same time, 
Chrysler executives 
will have to decide 
whether the new' ZJ will re- 
place the Cherokee com- 
pletely,. or whether the two 



models will stay in produc- 
tion a nd hr sold side by #idc. 
The thinking is that the 55J 
would sell a I a higher price 
than the current Cherokee. 

Then I here is the future of 
the Jeep Wagoneer to hr de- 
cided. Will this moneymaker 
stay in production, nr wPl the 
7J replace it instead nf lhe 
Cherokee? Stay tuned. 

British Town Car 

About a dozen fully finished 
1990 Lincoln Town Car pro- 
totypes were brought in to 
Ford's testing grounds at 
Dearborn from Middlesex 
England. A British engineer- 
ing Company, International 
Auto Design, is doing exten- 
sive work for IV.S. carmak- 
ers that includes designing 
the chassis and body struc- 
ture, and a complete body 
buildup. 

The Town Car is shown 
here in final lesting r I AD 
does not build every compo- 
nent in t he ears. 



Some of the important 
parts #uch as the engine, 
transmission, driveline, sus- 
pension and interior# are 
made in the U.S, and then 
shipped to England where 
the finished car is assembled. 

Ford is not wholly depend- 
ent on l AD for prototype 
buildup. A large number of 
prototypes were also assem- 
bled in Dearborn to fill out 
the Town Car test fleet* 

Chrysler/ 

Maseratl 

Problems 

Chry sltr has yet to announce 
the final introduction sched- 
ule for the TF by Mas era Li 
convertible, even though Lhe 
car is more than a year past 
its original debut Hale. Evi- 
dently, t he program has been 
plagued by problems ever 
since the first prototypes 
came off the Maseratt assem- 
bly line in mi. 

The problem* have been in 

rJ'friMr ?rrrtJ f.jjJUfli j!i) 



i 990 Town Car prototype w» assembled In England 
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Comanche Option Group 
Discount 2WD ALN 


• 4.0 Litre Sis, the mm 

p^w^rful Lai its daw 

• MabjiI 5 -Speed Owrdrivr tYrinsrn bsitin. 
- Intermittent Wiper* 


* PLaneerTrim Package 
idlwT styled HiL-el wheels. 
*ndP2B/75Rl5 oLftlsiH- 
white letter tires 


Comanche Option Group 
Discount 4WD ALN 


* 4 D Litre Ptnvcr-Tech Six 
■ Mzmul 5 -Speed Ouerdriw Transmission 
- Pfoiterrlttm Package, silwr styWd 
steel and F21V75R1StHrtlinc 

white fetter liirt 
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jiilvtfr si vied vied whnU jml P205 black 
sidc^dftJTuii 


* Internm u-m Wipers 

* Dual Mirrors 
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Discount 4WDALM 



* IniermiclCTit 'A'rpm 



* Chua] Mirmn 



With savings like these, you doht have to 
buy an ordinary pickup. You can drive an 
American Legend. Jeep Comanche. 

For more information, call 1’800-JEEP-EAGLE. 

198*1 ito-kV I* tnjRTtf dud HWtTtofei Iur7 j^ar* m 70,000 milr* and J^tnsl 
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quality, emissions and safety, according 
to Chrysler executives. In addition, 
Chrysler has been making running 
charges in the design of the chassis. 

Chrysler announced earlier this year 
that it would finally introduce the car in 
October, 1988, But that date has 
slipped, and the official introduction is 
up in the air as of this writi n g_ One of Lhu 
problems in the program that has been 
evident from early 1987 was the clash of 
wills between Chrysler and Alejandro 
DeToniaso, president of Maserati's par- 
ent company, DuTbmaso has his own 
ideas about bow a car should be builL i 
and those ideas did not always coincide 
with Chry filer's. 

One iign of progress in bringing the 
f3Q t D0Q car to America has been the ap- 
pearance of half a dozen prototypes in 
various Chrysler centers in the U.S. 
However, when the car does appear, 
Chrysler will make a strong effort not to 
identify it as a sports, tar. 

Chrysler'! Alfa Plan 

Although the liaison with Muserati still 
hasn't produced much for dealers to 
work with., Chrysler has turned loan- 
other Italian carmaker to help brighten 
up its showrooms. In a deal struck with 
Fiat, Chrysler will soon market Alfa 
Romeo cars through selected Chrysler- 



Plymouth dealers across America. 

Fiat acquired Alfa in late 1986 to 
thwart a proposed merger with Ford. 
Although Fiat markets "Ferrari sports 
ami GT cars here, the deal with Chrys- 
ler promises to give Alfa's new parent 
its first significant presence in the U.S. 
since Fiat pulled out in 1982, 

Alfa's current U.S. offerings are lim- 
ited to the venerable Spyder 2-seaters 
and the Milano sedans, a lineup that pro- 
duced about 6066 sales through 166 
dealers in 1988. By dramatically ex- 
panding the number of dealers, and of- 
fering the popular 164 sedan later in 
I6M9, Chrysler hopes to boost Alfa sates 
to the 40, tm to 50 .600 range. 

Air Bag Costs 

What happens after an accident when 
the air bag has to be replaced and dam- 
age to the steering wheel or instrument 
parte! housing must be repaired? 

The cost should be substantial, hut 
auto executives are mum when the sub- 
ject is mentioned, Instead they point to 
expected lower costs for insurance or 
savings on hospital bills when the pas- 
senger in an air-bag-equipped car is 
saved from m ajor inj ury . 

One big problem remains: how to con- 
vince passengers to use seat and shoul- 
der harnesses in air-bag-equipped tars. 



Metered Seating 

Now they can measure how comfortable 
your car ride will be. A seat comfort 
meter developed by Toyota measures 
three different vibrations — Up and 
down at the floor and on the seat cush- 
ion, and side to side on the seat back. 

Vibrations may be Loo fine a word for 
what is measured. Bumps and turns are 
also recorded. What the researchers did 
was put sensitive accelerometers in the 
three positions, and measure the resul ts 
against what a lest group of human pas- 
sengers felt. 

By fine tuning the accelerometer 
readouts, they came up with a way to re- 
duce specific vibrations. 

Pussycat Tiger 

Corvette engineers say tin? new ZR1 en- 
gine has a tiger and pussycat personal- 
ity. At low speeds St runs us smoothly as 
a low-power V8 in a luxury sedan. But 
at high speeds, it puts out a mighty 880 
or so horse power. One of the secrets lh a 
3-stage throttle control. At moderate 
driving speeds, the engine run* on a 
restricted number of air intake butter- 
flies. At all-out acceleration — -when the 
ZRl catapults from 0-to-60 mph in 4.3 
seconds— alt butterflies are opened, and 
all fuel injectors spray. FW 






A GREAT UTIL 
PICK-ME-UP. 

• Wam's Portable Winch— the ingenious 
solution to all your pulling, hauling, stretching, 
tugging and dragging chores, 

• For use almost anywhere, including the front or rear of any 
vehicle— or without a vehicle altogether 

• Requires only a standard 12-volt power source and a solid anchor point, such 
as a tree or large boulder 

• Available in two models, with either 2.000 lbs, or 4,000 lbs, ot single-line 
pulling power 

• Rescues stuck vehicles, hauls firewood, stretches fencing, loads cargo. 

■ Comes in a handy, durable carrying case 

and includes power lead and anchoring 
harness. 

* Stows easily In the trunk of a car or 
behind the seat of a pickup. 

Available by direct mail: P2Q0Q Winch. PN22954. 

$29600, plus S&rt. Send to Warn Industries, 13270 S.E Pheasant Ct. Mstaaulae, OR 97222. 

(Prices subfect to change without notice. ) For information on - 

other winch models, mounting kite and accessories, call 

1 - 800 - 225 - 5965 . 




Anyone Can Buy Top Notch Audio. Now You Can Build It. 



With Heath's new buiid-them-yoursdf stereo 
components, yon create your own sound system. 
Specialty designed for Heath by industry leader 
Harman Kardon, our new stereo lino exceeds the 
standards of even the most discerning audiophile. 
And because most of the components come in kit 
form, you experience firsthand how electronic 
craftmanship results in premium hi-fi performance, 
Bu Lid the power amplifier, preamplifier and 
stereo tuner. Prewired and pretested circuit boards 
and minimal soldering mean each component lakes 
only a few evenings to build. 

And, your success is guaranteed. Our precise, 
step-hy-siep manuals are industry-recognized, and 
our technical assistance team is just a phone call 
away. 

To complete your sound system, add the remote 
control compact disk player, cassette deck and any of 
our line speakers and headphones. 



See Heath Company's wide assortment of 
innovative elect runic products in our 1 OS -page 
Hcathkil Catalog, For your FREE copy, mail the 
coupon below or call 24 hours a day TOLL-FREE; 

1-800- 44-HEATH 1 l-HfH)-444-3284) 



| i \ Ves, send me e FREE Heathkit Catalog. 

Send to: Heath Comps ny, Dept, 01 7 -724 
1 Benton Harbor, M ichigan 49022 
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Popular Mechanics proudly invites you to join us on 



THEGREATAMER1CANFR0NTIER- 




use imagine! You and Popular 
Mechanics on top of the world ! 
it’s true. PM invites you to re- 
serve your place on The 
Great American Frontier; 

Alaska, including an excit- 
ing side trip to Canada’s 
Yukon Territory. 

This is a VIP, behind- 
the-scenes trip that you 
can’t take on your own. This is a program 
that only PM can make available. 

This unique travel experience celebrates 



Popular Mechanics* special issue, “The 
American Adventure, " coming in May 
1989, featuring extraordinary articles on 
the greatness of America 
by nine distinguished 
Americans. 

Alaska is great in size, 
beauty and adventure. 
Now you can see and expe- 
rience this Great American 
Frontier on a program created especially 
for you — the inquisitive Popular 
Mechanics reader. 





C 1 Popular Mechanics is a registered trademark of the Hcarst Corpnranciri. All arran^ementi For the Great American Fmntier Advenrure an? being ifM-dc by 
The Ha-kin* Company, which, along with its mpplierc of services, ii solely responsible fot all airargementa, including ciansporcancm and swxommodMLons, 




It’s a trip you’ve only dreamed 
about! You’ll be in the land of Mount 
McKinley. The North Slope oil fields. 
The Trans Alaska Pipeline. The 
Arctic Ocean. The Arctic Circle, 
The Klondike. The Yukon River. 

The Northern Lights. The Midnight 
Sun, Glaciers. Volcanoes. Vast wil- 
derness. Salmon fishing. Whales. 
Caribou and moose. The Alaska 
Railroad. America’s first line of mili- 
tary defense. Cosmopolitan 
Anchorage. 

ome join Popular Mechanics 
on the Great American 
Frontier Adventure to 
Alaska and the Yukon Territory. 
Programs are planned to begin in 
Anchorage every Saturday in August 
1989. To enhance your Great 
American Frontier Adventure, 
groups will be limited to about 
40 persons, 

The price of this once-in-a-liferime 
adventure ls only $3,295 per person, 
double occupancy, plus air or cruise 
transportation from and to the 
“Lower 48” states. 

For full details on the 
Great American Frontier Adventure, 
contact: 

Popular Mechanics 
do The Hakins Company Inc, 

211 First Street 
Ho-Ho'Kus, NJ 07423 
201-445-9424 

This trip offers very special attrac- 
tions at a very special price arranged 
for Popular Mechanics readers. 
Program participation is extremely 
limited. Please act now to assure 
your place on the Great American 
Frontier Adventure! 




INCLUDED PROGRAM FEATURES 



+ Pre-Trip * 

Co pv of A I ask a Magazine 

Two- week subscripiion eo Anchorage daily newspaper 
Mailings ro enthuse and inform you 



if Day I t 
Welcome to Alaska! 

Sunset cocktail reception overlooking Cook Enlet and Alaska Range 
Greetings from a Popular Mechanic* editor 
Recollec tions of an Alaska “sourdough" 

Alaskan fotnrtrdri 

Overnight at Sheraton Anchorage Hotel 

* Day Z # 

Your choice of fly-in program: 

Rijjnmus salmon fishing and WLEdemess experience 
or 

Alaska's artist colony and herrypickmjf capital 
Both with picnic lunch 
Overnight at Sheraton Anchorage Hotel 



+ Day 3 ★ 

Alaska Railroad through Vhi re LerTwmel 
Prince William Sound hoar ndc to view Binders, whales 
On-board lunch 

Dinner in Valdez, the “Switzerland of America™ 

Overnight at the Whimark Valde: 

* Day 4 * 

Fk-hind-rhe-scynes tour of Trans Alaska Pipeline terminus and oil port 
V IP brief Lug by executives of the pipeline operators 
Em Avia t l«n Gmva Lr 5 AC c bar r F r 
over rugged, snow- capped mountains to the Yukon 
Tout of legendary Dawson Qry and rhe Klondike 
Lunch 

Geldpanning experience 
Riverboai ride on the mighty Yukon 
Can-can show, dinner and gambling 
at Diamond Tooth Gt tt i e's 
Qvemighi an Wesimark Inn Dawson 



^ Day 5 * 

Era Aviarion ConvaiT 5S0 charter 
inside Arctic Circle 

Fossihlc sightings of musk oxen, caribou, moose 
Dip your toe in the Arctic Ocean 
Behind-ih? -scenes mur of North Slope nlLfitkE^ 

View of environmental protection measures 
Visir ro Mil* “0" of Trans Alaska Pipeline 
Arctic Circle certificate 
Errt Aviation Con van 580 charter to Fairbanks 
Overnight m Wesmurk Fairbanks 

a Day 6 it 

Private dome cm riJe on Alaska Railroad 
past Mount McKinley to Anchorage 
Overnight in Shenjon Anchorage Hotel 
+ [>*y 7 * 

Tmir cif A nchorage, Portage Glacier , 

Alveska ski lift. Crow Creek mine andTurnagsiin Arm 
Farewell banquet overlooking Cook Inlet and Alaska Range 
Copy of James MicheneA ALuJls 
O vernight at Sheraton Anchorage Hotel 



if Diyfe * ^ 

Fond faTtwel 1 1 . ^ 

Oprtnna M ns ide Passage cruise m Vancouver nr Seattle y -* 

at additional C04i .* ; 












rvf 



Makes a wonderful holiday gift! 
Purchase by December 24, 1988 
and each traveler receives 
a $ 100 US. Savings Bond. 
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Motown 
Sound '89 

BY FRANK VIZARD, Contributing Editor 




User-friendiy: Ford 1 JiL places radPocassetle high on dsih. 

The door speakers in bath 



H E relationship 
between ear manu- 
facturers and audio 
companies such as JBL and 
Bose continues to evolve and 
expand. In the case of Ford, 
its partnership with JBL has 
evolved to the point of excel- 
lence. Bose, meanwhile, is 
improving the Bound quality 
of General Motors ears 
to a remarkable degree. Bose 
also has struck a deal with 
Nissan, although in this in- 
stance the sound is less l haft 
satisfying. 

The Ford /JBL systems in 
the 19^9 Thunderbird and 
Cougar are real landmarks in 
terms of factory autosound 
system a. Most factory sys- 
tems appear as if the sound 
systems were tacked on as an 
afterthought. In this in- 
stance. Ford dearly viewed 
the sound system as an im- 
portant dement of the car. 

This it- evident in the repo- 
sitioning of the cassette re- 
ceiver and loudspeakers in 
locations that make sense. 
The cassette receiver is in- 
stalled high on the dashboard 
where it can he easily seen 
and operated. Many cassette 
receivers, unfortunately P are 
placed in legations whore it is 
nearly impossible to tunc in a 
station with nut taking your 
eyes off the road. Musec 
shouldn’t cause accidents, 

A compact disc player is 
available as an option for 
both the Thunderbird and 
the Cougar. The CD p Layer, 
though, gets positioned low 
down on the center console 
— not as convenient as the 
cassette receiver but En the 
case of a C D player it's ac- 
ceptable. 



Ford cars have been moved 
higher up for bettor stereo 
imaging. Each door speaker 
is actually Ewe speakers in 
one: a 4-in. mid range anil a 
I-in, tweeter enclosed to- 
gether in a 5 l A x 7!£-In. 
enclosure. Moving the door 
speakers has an interesting 
side effect. The repositioning 
of the door speakers occupies 
l be space required fora win- 
dow crank. Power windows 
therefore are standard 
equipment. 

The rear speakers also 
have been moved from their 
traditional cavities in the 
rear deck and into the rear 



side panels. Back-seat pas- 
sengers in particular will 
notice the improved sound 
quality* The rear speakers 
arc optimized for rear scat 
listening. Previously B the 
rear speakers had been opti- 
mized for the sars of those 
sitting En the front seats. 

By moving the rear apeak- 
ers off the rear deck and into 
the side panels, Ford and 
JBL have freed up enough 
space for the installation of a 
subwoofer. The subwoofer is 
a single 7-in. woofer repro- 
ducing bass frequencies be- 
low SO H tr The subwoofer* 
which is housed in itaown 10- 
litor enclosure. is mounted to 



the far right of the rear deck. 
Because bass notes are omni- 
directional, the positioning of 
the subwoofer is not as criti- 
cal as the positioning of the 
other four speakers. 

The subwoofer unques- 
tionably is the reason behind 
the big improvement in 
Ford’s sound quality, 
Powered by an independent 
85- watt amplifier, the sub- 
woofer lets you hear music 
that is generally masked by 
road and engine noise. The 
power of the subwoofer is 
augmented by a 4-channcl 
amplifier delivering 15 watt* 
to each of the door speakers. 

From a power standpoint, 
this Ford 1 JBL system isn't 
going to win any decibel con- 
tests. Nonetheless, there's 
still enough wallop in the 
system to provide you with a 
very pleasurable musical ex- 
perience. The system should 
List for about $1 100 as an op- 
tion, without the CD player. 

The new Thunderbirds 
and Cougar? are not the nnly 
Ford cars? getting an audi- 
tory upgrading. The Lincoln 
Continental is being offered 
with a Sony-made. 10-disc 
CD changer nr a digital audio 
tape [DAT) player as an op- 
tion. DAT players, by the 
way, are being introduced by 
a number of car audio equip- 
ment makers at very high 
prices — in the $2000 range. 

Ford/3 B L systems are also 
now available for the new 
Taurus, Sable and Bronco II 
vehicles. If you're wondering 
just how broadly across car 
lines premium sound sys- 
tems will be offered, let me 
say this: Expect a. Fard/JBL 
( Flruxfr f r jxrt to 1 IS) 
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PM Gift Guide 










M ake this holiday season one to remember 
by sharing the enjoyment of motorcycles 
and scooters with products I'l-ethe Ho oca 
Z50R " and the Site'" 5QLX. And now's a great 
time because you can receive a $100 U S. Savings 
bond when purchasing selected Christmas 
models.' 



A1V.AVS VffiAR AHELME * EVE PROMOTION AND PROTEC- 
TIVE CLOTHING RaatJ your cwners manual 1 it>or;xrgflly Fpi 
rider STain-ng: nrqnrairiQn .ai Mh L h.| i FJQO iU T ~47DQ 
Reeled nudti&wv check detilof For data & Z50R and Elite 
CLTE i lfacftfrark* 



S ave up to 35% on utility bills with a Hunter 
Programmable Thermostat Easy to pro- 
gram installs in 30 minutes. From 
$24 95 Stan managing and saving your energy 
dollars today Look lor Hunter in the Yellow Pages 
under "Fans' Or write the Hunter Fan Como any. 
Dept PM 2500 Frisco Avenue Memphis, TN 38114 
Or call us at (90t) 74^9222 



Sound Advice. , . 

An Audio Guide to Your Car's Performance, 



T — 1 he sounds made by your car cart alert you 
to needed maintenance and help you 
_ avoid expensive repairs 

SOUND ADVICE is an audio cassette tape contain- 
ing 20 oi the most common ncusesthat your car can 
make. 



This unique auto diagnostic laqe has been com- 
piled by Mori Schultz PM s popular expert con 
lr but ng automotive editor with the cooperation of 
The General Motors Corporation 
P " r ^ H^iiaf S investment you can save hundreds! 
umy jraa #V-101Q Send to Popular Mechanics 
Box 1014 Radio City Station Now York NY tGIQI 



Pnpu ;tr Mechanic:, is a putxi&aiion <-* Hears! Magajines iDu 
'.I The Hears Cii'pwalicxi lMSTw Hears! Cor porauon 



Butler<ln>A'Box, By Mastervoice 

C ontrol your electronic devices in the home 
or office by the sound of your voice 1 The 
Butter-in-a-Box allows control of up to 256 
devices by a combination of touch, time, situation or 
vocal commands 1 

Butlef-in-a-Box requires no complicated m 
expensive hard wiring and installs easily (just plug 
it ml). 

Interested in saving money on electric bills* Want 
increased comfort and security'? Write or call today 
— 

10523 Humbert Sheet, Los A lam it os CA 90?20 
Phnne 1213) 594-658t fo f the dealer nearest vou 









SHOP TECHNIQUES 



How To Use 
Wet Abrasives 



BY ROSARIO CAFQTQ5TO, Contributing Edrtor 




ITANDARD sandpit- 

| per ia in dispe nsable 
I far smoothing wood- 
To smooth and polish a 
wood’s finish, specifically 
lacquer, varnish or shellac, 
there are special wet abra- 
sives sLvaihibte . These are 
used with water or ail (psiraf- 
fin ur mineral) which aclsasa 
lubricant to rid nf abraded 
maleriul and reduce friction. 
Water is favored because it's 
cheap and easy Lo clean up. 
However, do not use water 
cm shellac. Use oil only. 
Waterproof abrasive pa- 
per, coaled with silicone-car- 
bide, is commonly available 
in S * 1 1-in. sheets ranging 
from 220 grit (fine) to GOO grit 




Use special waterproof abrasive paper to sand between coats 
of a finish- As a lubricant, use water r paraffin q \\ of mineral oil- 



(very fine). Use wet abrasive 
paper with water or oil to 
sand between finish coats to 
remove drips, brush marks 
and other imperfections. 
Wrap the paper around a 
rubber sanding block or a 
wood block covered with felt. 
Keep the work surface well 
lubricated and rinse Ihe 
abrasive paper frequently. 

After sanding with 6D0- 
grit wet paper, polish surface 
with pumice stone follow ed 
by rottenst o n e U se waiter or 
oil as a lubricant. Pumice 
stone, from lava rock, comes 
in four grades from coarse 
(1 F ) to very fine ( Wh Super- 
fine rottenstone is made of 
decomposed limestone. IW 




Waterproof abrasive paper cwnn in various Use a rubber sanding block and rinse off the Paraffin cril ba popular lubricant for sanding, 

gratia ranging from 220 gru IO 600 gfli. paper frequently In the lubrlrant. especially wtien working on shellac.. 
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Push yourself to the brink of 
mental and physical limits in Adven- 
ture Training. Serve with the Army 
National Guard elite two days a 
month and two weeks a year. And 
put it all on the line for the thrill of a 
lifetime. For more details, fill out this 
coupon and mail it in today. Or call 
toll-free 800-638-7600 * 
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Army National Guard 

* A mericatis A t Their Best. 





COMPUTERS 



Desktop 

Athletics 

BY f?QN SCIBIUA 




I AM E a apart — any 
I sport. Tf it's played in 
I real life , odds are it 
car hi* played on your com- 
puter screen ton. Sports- 
minded computer buffs can 
choose from an amazing ar- 
ray of high -quality « realistic 
simulations that offer great- 
er .sophist kali on Chart regu- 
lar videogames, Selections 
range from such popular 
spectator spurts as profes- 
sional baseball, footbath bas- 
ket ball hockey and soccer , 
In more participatory pas- 
times such as gait racquet- 
hall and howling. There's 
even a menu of relatively 
esoteric fare that includes 
skateboarding, surfing and 
off-road racing. Fact is* 
sports competition alone 
might justify your purchase 
of a personal computer, even 
if you have no need to use 
it for word processing or 
spreuf Ishee L calculations. 

Baseball Fans who can't 
Wait for the return of spring 
can make April come early 
with two simulations that 
give Accolades hot-selling 
Hardball at run for its money. 
Both garner Earl Weauer 
Baseball from Electronic 
Arts and Pete Rose Pennant 
Few r fro in Mediagenic's 
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Skateri tire and age in Mlnd- 
stapes £u perrtar ke Hockey* 




in — with different 
wind conditions 
for each park. If 
these won't do^ 
you can even 
design your own 
playing field. As 
commissioner of 
your league you 
can Indulge the 
whims of a base- 
ball czar — cus- 
tomize the team 
namea h change stadiums and 
modify uniforms. Just about 
anything you can du in real 
baseball, you can do in ibis 
game. There's even an In- 
stant- Replay mode to re prise 
the last play, frame by frame 
if you wish. You can get a ra- 
dar gun reading of the speed 
of the previous pitch. Pilch- 
ers tire, just as in the real 
tiling, and relief pitchers are 
more effective if warmed up. 
There's effective animation 
too, using both a prenabox- 
higb perspective view of the 
field and a split screen. TV- 
like shot from behind the bat- 
ter 

Pete Rase Pen nan l Fever 
($40 for IRM.T»ndy, $35 for 
Commodore (W128)« as you 
might expect from a game 
endorsed by "Charley Hu&- 
( Plmx r Ump tupage tSB) 



Gamestar division, combine 
a 1 1 m c i f fu it with some eeri oils 
haseball education straight 
from the grime's masters. 

Unlike some of the sports 
si in li bilious designed for 






t r ITC jTFrT 



Pete R«* helps your expansion t«Hn hurtle In Pennant Fever. 

leogame play, you're not of the diamond with Earl 
ely to exhaust this pair of Weaver, former managing 
rties in a hurry. These com- great of the Baltimore Ori- 
ter-based simulations daz- otes. You can both play and 
with the sheer amount of manage against Earl, just 
La they include and ihe op- manage against him r or let 
ns they afford the player. Earl do the managing while 

ey re complex worlds unto ynu do the playing. Earl’s 

emselveSp and demand also around to give timely 
Lh manual and mental dex- advice on baseball .strategy 
rlty to exploit to the full- whenever you w r ant it. The 
. Although neither game manual includes several 
solutely requires a joy- pages of Weaver wisdom, 
ck, you're well advised to gleaned from hi* highly suc- 
i one to get the most from cessful m^jor- league manag- 
u r p 1 ay t i m e , With Earl ing caree r . 

Pilfer Baseball 'you can use Like to match the great 
muse, if you prefer. teams of history against each 

[ n Earl Weaver Baseball other or mix and match stars 
ifl* for TBM/Tandy, Apple from different eras? You can, 
f Commodore G4T28, You also have your pick of 32 
niga) you share the world different ball parks to play 



Hone ymir rating with Electron ■ 
l£ Arti Ferrari Formula Orw. 
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Mote and less 
than meets 

the eye. 

t It n rt'ir'l/ ^Irtiir f -r j i-' U i ■ I t kn fru mrtrii 



The pack says ‘low tarr But the taste says more. 

A far richer, more satisfying taste than you’d expect. Yet Merit 
has even less tar than other leading lights. The secret is Enriched Flavor,™ 
Only Merit has it. Which is why. in a test against competitive cigarettes, more than 
half the smokers said Merit tastes as good or better than brands 
that have up to 38% more tar. Taste Merit yourself. 

You won't believe your eyes. 



Enriched Flavor’* io\ 



L 




A solution with Merit, 



MERIT 

c.u_ JM 



Filtc" 




SURGEON GENERAL’S WARNING: Smoking 
Causes lung Cancer. Heart Disease, 
Emphysema, And May Complicate Pregnancy, 



e S a tiiUp MjttK Inc. I'JMh 

Kingi fl mg 0 6 mg nicotine- av per cigarette by FTC nielli ad 
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Ford maintains that the best car 
repair guarantee in America is one 
that money cant buy 



Peace of mind is vour Ford and Lincoln- 
Mercury dealers’ Lifetime Service Guaran- 
tee, Once you pay for a covered repair, it’s 
guaranteed with free parts and free 
labor for life. 




WithLSG, 

you'll nrL'iT pay f (fr 
a cm.'iTcd repair mice 



This guarantee is solid as a rock. 

If vour participating dealer repairs 
your Ford, Lincoln or Mercury, he 
guarantees that if the covered repair 
ever has to be fixed again, hell fix it 
free, for as long as you own vour 
vehicle. 

It doesn’t matter where you 
bought your car or light truck, or 
whether it’s new or used. And LSG covers 
thousands of repairs. Only Ford Motor 
Company dealers have it. Only Ford , Lin- 
coln and Mercury' owners can get it. 

Nobody guarantees car repairs longer. 
Nobody guarantees _ i 

car repairs better. 2!^™^ 

And this limited war- FOR GllAUTV CARS I 

ranty is backed by 

certified technicians and quality Ford Parts. 

Ask your participating dealer for a copy 
of the Lifetime Service Guarantee. 





FORD 


MERCURY 




LINCOLN 
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COVER STORY 





■ UST WHEN YOU thought 
I passenger liners bad gum? the 
way of the woolly mnmmot h, 
tB u Umgr corner an emerging class 
of fniiM- Khips designed Hi titillate 
even the most Jaded Sybarite, Far 

surpassing the passenger vessels that. 
uekv plied global sea lanes h these new 
ci ■tdse ship* will be destinations unto 
themselves floating Xanadu* that 
w ill offer an invigorating mix of sea- 



(pjing pleasures for ail aboard. 

Tin- push to design these fun fac- 
tories has been sparked by efforts to 
entice more travelers to take ship- 
board vacation*. The finest is feeding 
the $4 billion brake industry through 

an evolutionary growth pc rind ibnl 
may one clay ssp^twii a ^eiieruiiin] of in- 
novative vessels twice the Hike of to 
day 1 * largest ships. 

Eight now. passenger shipping's 
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A trimaran SWATH concept permit! additional space airlompi for r rt/rat Ion. 



standard bearer is Royal Caribbean 
Cruise Lines 1 Sovereign of the Seas. 
At 74,000 gross tons, Sovereign is the 
largest cruise ship ever built, and her 
2282 passengers arc surrounded by 
unrivaled luxuries — including a 5- 
deck interior atrium with two glass 
elevators, and a 275-seat lounge canti- 
levered 12 stories above sea level, 
in the continuing progression of 
cruise-ship design, experts predict 
super cruise ships like Sovereign will 
become the stepping stones to the 
megaships of the 2 1st century. This 
next generation will not only be two to 
three times larger, but will introduce 
tennis courts, beaches and in- hull har- 
bors as they strive to become the 
vacation dream of millions. 

Phoenix -— A foretaste 

The inspiration for these 21st century 
megaships may come from Phoenix 
World City. A consortium of German 
shipbuilders has completed initial 
agreements and design studies to cre- 
ate tins 5600-passenger cruise ship of 
tomorrow. World City will be more 
than three times the size of Sovereign 
of the Seas and will incorporate a split 
stern that will shelter a harbor where 
four 400-passenger day cruisers/ 
tenders can dock. Phoenix World 
City’s hotel areas are Inca Led in three 



8- story buildings atop her 1243-ft. 
semicatamaran hull. Designers antic- 
ipate tropical gardens, parks, prome- 
nades, cafes and a 4-pool lagoon with 
palm trees and a real sand beach. 

Cutting a SWATH 

Hull design has a direct bearing on 
passenger comfort, particularly in 



heavy seas, and designers looking be- 
yond World City see great promise in 
the SWATH design (Small Water- 
plane Area Twin Hull). 

Swift and n liras La bit, SWATH is a 
platform lifted above the water by 
sLrttts which are attached to two sub- 
merged pontoons that provide the 
vessel’s buoyancy. The struts define 
Ihu ship's "small water plane area." 
Whereas conventional ships ride the 
waves, this strut and pontoon concept 
permits the SWATH to safely man- 
age surface turbulence. 

Moreover, large cruise ships have 
length -to- width ratios of between 6:1 
and 7:1, a SWATH vessel's ratio is ap- 
pro xi mate ly 2.5:1. This feature 
makes the SWATH well suited to be a 
cruising holiday center, according to 
officials at Finland's pioneering ship- 
builder, Wartsila Marine, Wartsila, 
which has built more than a dozen 
leading cruise ships, has developed 
the SWATH 2000 Cruise Liner , a5U0- 
ft.-long, 200-fL-wirle vessel to accom- 
modate a minimum of 2000 peopl e . . 

Key feature of SWATH 2000 is a 
large 30.000-plu6-sq.-ft, central 
recreation area, derived from the 
wide beam. This outdoor court would 
be sheltered on three sides by 1000 
passenger cabins, many of which 
would have private hal conics facing 
either the ocean or recreation area. 
Within the recreation area would be 
rafts, gardens, a large swimming 
pool, a surfing beach, squash courts, 
even escalators and a water slide. 
Also envisioned are underwater and 
celestial observatories. 

While SWATH matures on the 
drawing board, it has also served as 
the starting point for other future 
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Extending the principal, future SWATHi might Include separate deployable harbon. 
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cruiwahip designs. One such design, 
the Wartala-devebped Proa, is a ship 
whose main weight is placed on a cen- 
tral hull A smaller sine pontoon sup- 
plies SWATH like stability . 

Tricruiser employs two side pon- 
toons to form a triple hull. The pas- 
senger facilities are contained En a 
high-rise building located on a plat- 
form deck surrounded by a beach area 
complete with palm trees. 

Big MACS 

While many future designs are 
emerging from Europe, Japan's 
famed industrial companies are also 
seeking to establish themselves as 
builders of large passenger ships. One 
SUch organization is Nippon Kokan 
KK (NKK). which haa joined with 
leading Norwegian architects to pro- 
duce a concept called MACS (Multi 
Acti vity Cruise Ship}. 

The iSUOO-passeiiger MACS are 
based on a wine-beam hull: 853 ft. long 
with a 141 -ft. waterline beam that ex- 
pands to 177 ft. at the superstructure. 
She would include a split stem fur an 
internal harbor similar to that of 
World City and T ncruiscr. 

Future prospects 

In the near future, no less than a doz- 
en new ships are due to be introduced, 
including five 70.000-gross-ton super 
cruise ships. These vessels will con- 
tinue the competition to introduce 
features ranging from expanded rec- 
reational facilities to glass-domed ob- 
servatories and taller atriums. 

If one wonders where all this is 
heading, France's leading shipbuild- 
er, Chantiers de TAtlantique, func- 
tioning at the mouth of the Loire 
River for more than 100 years, may 
have designed the ultimate cruise ex- 
perience with its island cruiser. 

At first glance, the large circular 
ship might appear to be strictly fanta- 
sy. but closer observation reveals a 
Vessel not all that different than the 
megaships. On the island's platform 
deck is a lagoon surrounded by hotels, 
beadies. marinas, tennis courts, land- 
scaped gardens and an amusement 
park. The design includes lifeboats 
suspended below the platform deck- 

While this design may seem unob- 
tainable, une must remember that the 
evolution to the 74,000-gross-con 
Sovereign from the I960 r a cruise 
ship— a ig.OOfl-gross-Um, 700-pa«- 
senger vessel — was made possible by 
a quadrupling of consumer demand 
for cruises m the past two decades. As 
this passenger growth continues un- 
abated, the leap to these megaships is 
just another step in an ever-expand- 
ing marketplace. W 



The Shape Of Ships To Come 




Royar Caribbean Cruise Lines Sovereign of the Seas— nea rty twice the size of today s 
contemporary cruise ship — h^u sTArtcd a design revolution that may result in Phoenix 
WcrfO City, the SWATH Influenced TricruHet and Giantfien de l Ailantlque i fantasy snip. 
Island Cruder. ? motorized atpil that sports a roller coaster. 
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■ COMPARISON 



TEST 



CAMCORDERS 

ON TRIAL 

Home v/deo camcorders come in five different formats. We've lab-tested 
a top sample of each to help solve your multiple-choice questions. 



BY STEPHEN A. BOOTH, Electronics Editor, and 
FRANK C, BARR, President, Advanced Product Evaluation Laboratory 



I T SHOULD come as no surprise 
that video cam cord era are ihe 

holies gelling commodity in 
electronics today. Since the ad- 
vent of hand -cranked motion picture 
cameras in the l!* 2 E)s, Americana have 
taken a shine to rolling their own 
home movies. 

Not everyone is possessed by a de- 
sire to be a second Cecil B. DeMille. 
Hut mast humans do share an instinct 



to record and preserve a personal and 
family history. In this regard, the 
modern home -mo vie might play the 
role formerly fulfilled by the totem 
pole or the heart hside storyteller. 
Camcorders, those battery- 
powered units that combine a motion- 
picture camera with a videotape re- 
corder for direct display on a TV set. 
make the job of documenting family 
antics considerably more convenient 





VMS 



Olympus VS-S405 



THL* feature-packed 
52500 Super VMS 
movJeinaker 
refers acnrr^teEy 
balanced iftough 
undersatu rated, 
COion Its Super 
VHS retbfding 
system yicldi 
resoruiion In the 
4QQ-llne range. 




SerlaJWo. G0WAIO297 




Thk Super VHS C 
modeJ uses the 
compan, 20-mlriute 
videotape tte — but 
gets big results. 
Color accuracy and 

Saturation were [fie 
best test ed, and 
resolution rivals -its 

full si re cassette 
£ 0115 * 11 . Price: S 



Serial No. 7*512 153 



n 
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than developing and projecting movie 
film — or carving a totem pole. Even 
compared to the 2-piecc video camera 
and video recorder comhos of jliist five 
years today's camcorders are 
easier to lug aruUhd and use. 

Trouble is, more than 100 cam- 
corders from 36 brands are available 



today — a selection broad enough to 
baffle the first-time buyer. To confuse 
matters further, camcorders come in 
five different operating formats. In 
automotive terms, the difference 
might he described as high-perfor- 
mance roadster versus touring car, 
full-size versus compact. As In select- 



ing a car, you'll match a model to your 
wants and needs based on conve- 
nience features, performance and op- 
eration. Sticker price might not be so 
great a factor as in buying a car, be- 
cause with camcorders, the spread 
between econocar and a "loaded" 




Colon are nicely 
balanced, though 
they veer la yellow 
and overviiiJfaticsn. 
The resolution 
arid nofcse ratings 
Aft cypitar for 
the VHS-C forma*. 
The SH?9 sticker 
includes two fast 
shutter speeds. 
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SeriaFNd. 57 124400 



Magnavox VR9256AV01 



IVHSl 



Sharp VL-L80U 



Thb 31 7« 
rarrKqrdc r yields, 
performance typical 
of the VH5 format. 

in rcsolutlnn and 
video nolle, fleds 
lean to magenta. 
Ccrior Is sirghlly 
avEfsaLbT cited. 

loom is A plus. 



WTBC 



Serial No. 533622 




/ 

Canon E708 





Omm video has 
come a Fong way. 
Color MEurdhon Is 
right on. though 
reds veer to 
magenta. More 
important, this 
if 9S0 machine 
gives the best low- 
Irghi performance 
of any tested- 
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CAMCORDERS ON TRIAL 



model is limited to about $1000, 

Hoping to make our first-ever elec- 
tronics test as meaningful as possible 
to the greatest number of readers. 
Popular Mechanics submitted Line 
camcorder of each format to the Ad- 
vanced Product Evaluation Labora- 
tory (APE L) in Bethel, Connecticut 
(for more about APEL and our test- 
ing criteria, see "Electramcs/ 1 page 
361. Had we chosen to test five ma- 
chines of the same format, for exam- 
ple P Sui>er VHS, all the Lest might tell 
you is how the five camcorders stack 
up against one another. You'd have no 
basis for comparison with the other 
100 or sc^-and no clue as to the rela- 
tive performance of other formats. 

In our experience P the first hurdle 
must would-be camcorder buyers 
encounter is the question of format. 
Accordingly, by lab-testing one of 
each type, we hope to show you how 
the formats compare in performance 
and operation, 

Once you’ve determined the format 
that suits your requirements , select- 
ing a specific brand and model will 
depend cm convenience features, 
price and — how it feels in your hands - 

Be fore describing the results of our 
bests— and explaining how to inter- 
pret them— these preliminary obser- 
vations might prove helpful: 

■ All of the camcorders performed 
mure than satisfactorily. This owes in 
part to the fact that despite the many 
brand names, only a handful of manu- 
facturers actually turn out the cam- 
corders — and these manufacturers 
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must maintain the quality levels spec- 
ified by the patent holder in order to 
retain their licenses. The rule of 
thumb, as far as picture quality goes, 
is that all camcorders are good but 
some are better. 

■ The only great difference in perform- 
ance among formats is in horizontal 
resolution. Here, the relatively new 
Super VHS format {and its compact. 
Super VHS-C cousin) delivers about 
60 percent greater detail resolution 
than conventional VHS, VHS-C and 
8mm video (this also holds true for 
home VCRs). Accordingly, to benefit 
from the super formats 1 greater 
resolution, your TV monitor must be 
able to reproduce 400 or more hori- 
zontal lines. Many current models do. 

Interpreting the numbers 

The first measurement on our chart, 
.Minimum fi/u mimtfop, tells you the 
smallest amount of light needed to 
register an image with a camcorder. 
It’s measured in Ins — 10 lux being 
about the amount of light falling on an 
object some 8 in. from a lighted can- 
dle. By comparison, 100,000 lux is 
about the light level outdoors when 
it’s clear and sunny at noontime. 

Our test samples are typical of most 
camcorders today, which weigh in be- 
tween 7 and 15 lux {a handful handle 
lower light levels). But the image a 
camccmicr picks up at minimum illu- 
mination is far from ideal. It is likely 
to be noisy — afflicted with a grainy, 
snow-like texture — with murky col- 
ors (II any color registers at all). 

Moreover, at minimum illumina- 
tion, the lens iris is open to its largest 
aperture (lowest f-stop) to admit the 
most light. This means that depth of 



field is limited. Only your immediate 
subject is likely to be in focus— so long 
as the subject doesn't move. 

Fact is, minimum illumination 
— the specification that manufactur- 
ers tout most loudly — is almost mean- 
ingless unless it’s qualified by the 
amount of video noise in the picture, 
called the signal to huise ratio. On our 
lest results chart, this is listed as 
Chroma jYoj.se and Luminance Noise, 
and it is measured at minimum Light 
and Optimum Light, 

Seeing noise 

Specifically, these measurements tell 
you hew noisy, or distorted, the Chro- 
ma (color) and Luminance f black-and- 
white brightness) portions of the vid- 
eo signal will be at a specific light 
level. They are measured in decibels 
(dB): the higher the number, the bet- 
ter the rating. 

Our noise figures for Minimum 
Light arc based on each camcorder’* 
minimum Iliamimtion level, as test- 
ed by APE L (5,9 lux, in the case of 
Olympus). For Optimum Light , all 
camcorders are tested at 1600 lux, a 
level at which APEL believes most 
camcorders no longer need supple- 
mental lighting to get a good image. 
For the record , Chroma is measured 
for the color red — the most difficult 
for video equipment to reproduce ac- 
curately {well have more to say on 
this later). 

You’ll notice that all of the cam- 
corders obtain better chroma and 
luminance ratings at optimum light 
than at minimum light. How much 
better? Most experts believe that a 
difference ofl to 2 dB is barely visible 
to the human eye, and therefore inslg- 
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* BEST MEASUREMENT IN EACH TEST CATEGORY IS INDICATED BY BOLDFACE TYRE. ALL MEASUREMENTS MADE IN THE STANDARD RECORD- 
PLAY MODE. 1 . Mc-asu re<J at 1 600 lux Ic-t all camcorders 2 , Measured ai each camcorder's minimum illumir^atian 10 vff- according to APEL lesls 



nifkant ( keep this in mind when nuul- 
injj the charts crimpBrntivtilf ), But a 
iiilfers j iHv iif 10 dR {seen in some of 
our samples) fr [ike nielli and day. 

Fur the mi island resolution tests, 
APEL provides meusurements for 
Frimerfl. t r Afrfi Out and TV Out This 
deseribcjs the three 'different aspects 
« dcamei u'der perfomiance. 

Tin - Camera measurement S ells you 
how guial i ho image is before it is rt- 
rarrled on tape. VMviOu/and H duf 
measure the quality of the tape-re- 
corded image lhal will be transmitted 
loynur TV screen (via direct-cannee- 
tinn to the TV's video input jacks, or 
an RP connection to the antenna), 

Notice that in the Resolution teste, 
the camera measurement is always 
lhe highest, This i> because current 
l a pe-re cording systems do not store 
all the infoimatkin they ure fed. Well 
discuss humor i La l resohitirm shurtJy. 
Paiudu^ically, l hough + video-mil jirsd 
TV-uut ratings some Li lues equal nr 
exceed those of the camera section in 
our video-rwisr measurements. This 
Ls because mamifactnrers. miLid{mt- 
lug degradation of the recorded <ig’ 
kial r often employ internal circuitry In 
optimise Lhe signal befnre display^ 



Seeing red 

Internal circuitry also affects four 
more of our measurement — aU taken 
from the camera aediuM (at lGtHMuxI 
and having to do with color. 

You'll find no numbers un the chart 
for tWcrr i'hitsv Arvutacy and Color 
Saturation Instead, these are de- 
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scribed by words — and graphically 
via Lhe color charts beside each cam* 
center at the beginning of this report. 

A PEL uses a vcctorBcope tci 
measure how well each camcorder 
renders lhe difficult color red. The 
camcorder is trained on an industry- 
standard Macbeth color chart. What 
the camera section sees is re present- 
ed by <y>oint of light on the vector’ 
scope. Then, for visual purposes, the 
camcorder's reproduction of the actu- 
al chart is fed, directly via the video 
output, to a Polaroid Freeze-Frame 
Video Recorder, which takes the 
snapshots shuw'n here. (For compari- 
son, the actual Macbeth chan is also 
reproduced here. • 

Although the Polaroid instant-film 
adds its own color bias to lhe cam- 
cord ere* color rendition, that the bias 
Is the same for all machines — so Lhe 
snaps provide a viable indication of 
the relative color-rendition perform- 
ance of the camcorders' com era 
sections, Moreover, the Polaroid^ ac- 
curately visualize w hat the vector- 
scope measures. 

Ill Color Phnsv jliTururr, we see 
whether the camcorder deviates from 
true ml i "in phase"! — either to yel- 
low (yielding an orange tint) or to 
magenta (fora violet tint). Color Sat- 
uration shows how vividly the 
camcorder reproduces cob irs. U nder- 
sn turn Lion delivers a pastel appear- 
ance. Colors are punchier than in real- 
ity w hen o versaturated. Bear in mind 
that actual color rendition might he 
different from our i am era measure- 
merits when it is recorded on tape, de- 
pending on how the signal is pro- 
cessed by internal circuitry. It might 
vary too when il is displayed on your 



TV screen. < 'olor is a subjective mat- 
ter: You can suit your personal tastes 
by manipulating the color, tint and 
other display settings on your TV. 

Two performance parameters you 
cannot influence are IHii/e Hainnce 
and Color Contamination, These are 
inherent to each camcorder. 

White balance reveals how well the 
camcorder correct s itself to render 
pure whites under different lighting 
conditions. Color contamination meas- 
ures the extent to which unwanted 
speckles of entor emerge in a black- 
and-white image. By the standard In- 
stitute of Radio Engineers test, each 
is measured on a scale of 1 to UK) — the 
lower the reading, the better. All of 
the camci inters proved excellent. 
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Keeping resolutions 

To measure Resolution, the cam- 
eo inter is focused on a chart that pre- 
sents varying numbers of parallel, 
vertical lines arrayed left to right 
across the chart. The spacing be- 
tween the lines decreases as their 
number increases, At the point just 
before the lines merge into a solid 
field, or where nne can't be discerned 
from the next, the camcorder has 
achieved its maximum resolution. 

The VHS, VHS-C and 8mm tape 
recording systems can accommodate 
250 lines, at best. The Super formats 
up the ante to about 400 recordable 
linos. Byway uf cum pari son, the best 
TV telecast delivers about 330 tines to 
your TV's antenna. 

Inasmuch as camcorders record 
live images, the more resolution, the 
better. But live images are usually 
moving images — and the human eye 

t'l'trQtof Utn\ t*J fMlj-jr jJXt 
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I'NtOS PACIFU 



I GAUGE: 
KALAMAJOG 
GONDOLA 
|S50J AND 
BOXCAR f!70| 



HO' GAUGE: OVERLAND WONON K-SA 
BRASS STEAM LOCOMOTIVE fJ410| 



8Y DAVID LANDER; PM Photos by Spencer Jones 



J OSHUA LIONEL CQWEN, Lionel Cnrp. ’s < Children have loved their trains since the first wooden 

founder and motive forte, put the passion for toy anti cardlHiurd models appeared aw pull-toys. Engines 

trains* on an express track hy milking his promises powered by clockwork motors and live steam followed, 

Ut American boys very clear: “All the excitement, and in the late iSUUs, the first battery-powered electric 

action and high adventure of real railroading." the cum- trains appeared. Those who bought the earliest electric 
punys 194 1 catalog proclaimed. "The swift speed of the models hadn't a hint of the addiction they would foster In do 

Express unit flashes by! The pondeniu*. methodical move- many of 1 heir children and, in turn, their children's chil- 

ment of the loaded freighter! Crossing gules being low- dren. To many, old electric trains are prized collector's 

ereti? Warning bells ringing! Signal lights flashing!” items now, and countless more who were transported by 



76 



POPULAR MECHANICS* DECEMBER I9B8 






Model trains, those iron 
hobbyhorses of youth, have grown 
into cash cows as they evolve from 
toys to collectibles. Here s how to 
ride the rails to profit or pleasure. 



*1 GAUGE: 

I-"* KEY Pi ff.R.H-45 . 

PAINTED 0RA55 

T S ^ M L QC O MOT i V 



2 GAUGE: MARKLIN ^7i 
ELECTRIFIED INTERCITY 
EXPERIMENTAL | FEE) TRAIN |S495| 



ft-GAUGE: ORIENTAL EMD ESA 
BRASS DIESEL LOCOMOTIVE fit 50) 



them in their early yeans have grown up u> become model 
railroaders. 

There 1 ]* a good deid of ciussuv er between contingents of 
train hobbyists, but a natural division exist* between 
those wlm collect toys, such as trains made by Lionel and 
American Flyer sthe two most popular among American 
collectors), and model railroaders The latter group pre- 
fers its trains highly detailed and reproduced to exact 
scale- While some modelers like to run the trains on elabo- 



rate layouts, many collectors treat their stale models as 
carefully as fine porcelain and refuse iu risk eompn itmsing 
Lht?ii‘ condition by derail tnetiL A leading maker of scale 
trains with a century of history in the hobby is the German 
firm, Marklim A smaller market exists for brass models, 
which were first produced in Lhe IBSQs in Japan and now 
are made almost exclusively in Korea. 

Train buffs often seem m talk in code. Lionel's scale- 
modal Hudson engine, for example, is known ns tJieTDOE. 
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TREASURE TRAINS 



its catalog number, or 5344, the num- 
ber the model act uaUy carries. A loco- 
motive te often referred to as a 0-4-0 or 
4-6-G-4. The first number refers to 
lead trucks, the second, and some- 
times a third, to the sets of drive 
wheels , and the last to l rail mg t ru c ks. 
The 700E, with Four lead trucks, a sin- 
gle set of six drive wheels, and four 
trailing trucks is a 4-6-4. 

In the early years of this century, 
toy trains bore little or no resem- 
blance to actual locomotives or cars, 
and the concept of scale was unimpor- 
tant. They were, however, made to fit 
track of a specific gauge. Gauge refers 
Ln the distance between a track's rails 
(in the case of 3- rail track, distance is 
measured between the two outside 
rails]. The first Lionel trains rode 
track thaL spanned 2 in., but the 
company soon switched to a narrower 
gauge— designated standard — that 
featured rails 2 W* in. apart. 

Standard gauge trains were expen- 
sive, and layouts occupied a great deal 
of floor space. In the years following 
the Depression, Lionel's O-gauge, 
with track rails 1 M in. apart, in- 
creased in popularity and standard 
gauge was discontinued. Immediate- 
ly following World War II, now ‘de- 
funct American Flyer introduced its 
popular S-gauge, with track % of an 
inch wide. 

Scale is a ratio and refers to a mod- 
el’s size in relation to that of the car or 
locomotive on which it is based. 0- 
scale, for example, is 1 to 48 or a Vi of 
an inch to the foot while S-scale, at 1 to 
72, U of an inch to the fool. Be- 

cause the scale known as HO, which 
dominates today's model- train mar- 
ket. is 1 to 87^ the often -repeated com- 
ment that HO stands for half of O is 
not true in terms of scale. But w r ith its 
track width of F A of an inch, the gauge 
ofHOishalfthatofO'gauge, N -gauge 
and Z-gauge respectively, used in 



scale models, are narrower still. 

Suffixes are sometimes added to 
the letters denoting gauge or scale. 
Lionel, for example, produced en- 
gines for 0-27 track as well as 0. 
Clearance between mils is the same in 
both cases, but a circle of O-gauge 
track measures 31) 7 A in, in diameter 
(outer rail to outer rail) while eight 
sections of curved 0-27 track form a 
27-in. circle. Some engines built for 0- 
gauge are unable to negotiate the 
tighter curves of 0-27, 

Scales of value 

Because a iarge engine built to scale 
would have been too long to handle O- 
27 or O-gauge curves, toy locomotives 
designed for these gauges are always 
foreshortened in relation to their 
width and height. In the late '30s, 
however, Lionel steamed forward 
with its model 700E Hudson engine. 
To allow 1 it* length to accurately re- 
flect that of its prototype, the model 
was designed to run on 0-72 gauge 
track, I6curved sections of which 
form a circle 72 in. across (measured 
from center rail to center rail). This 
degree of realism — including “hex- 
head bolts accurately shaped though 
they are smaller than a pinhead” — Ac- 
counts in part for the 700 E + s $2000 
value on the collector's market. 

If you're a would-be train collector, 
familiarizing yourself with such des- 
ignations is only the first step in a long 
educational process. Novices often 
start out by purchasinga few random- 
ly selected pieces that appeal to them. 
More sophisticated buffs w ork to- 
ward a focused collection, unified by 
manufacturer, by gauge, scale and/or 
time period. Becoming a sophisticat- 
ed collector requires research. Visit- 
ing hobby shop* that specialize in 
trains is a good way to begin. At The 
Train Shop in midtown Manhattan, 
for example, you're exposed to an un- 



usually large collection of models, and 
knowledgeable personnel. Just across 
the street is The Red Caboose, a 
source for books on trains. 

New Lionel collectors may want to 
read one or more of the six volumes in 
Lionel: A Collectors Guide And His- 
tory by Tom McComas and James 
Tuohy (TM Productions, Box 189, 
Wilmette, IL I5G091 ). Ron Hollander's 
All Abtmrd (Workman Publishing, 1 
W + 39 St-, New York, NY 10(118) 
packs the history of Lionel up to 1&H1 
into a single volume and includes :i 
great deal of information on toy 
trains. Of the many magazines devot- 
ed to the hobby, the one that may 
prove interesting to the new collector 
Is Railroad Model Crafisman ($21 a 
year frmn Carstens Publications, 
P.O. Box 700, Newton, NJ 07860). 

There are several organizations de- 
voted to toy and model trains. For col- 
lecting purposes, the most important 
of these is the Train Collectors Assn, 
(Box 2#t, Strasbourg, PA 17579). Al 
ftuncchio, a former president, stress- 
es the importance of membership and 
attendance at sume of the many meets 
held by its regional divisions and 
chapters each year. This h the toy- 
train exjiert notes, exjMJscs beginners 
to a great deal of material and to the 
information that seasoned hobbyists 
carry in their heads. 

Kuocchio, who focuses on pre-war 
Lionel equipment, notes that key 
sources of information on the brand 
are the company's catalogs. While the 
originals are themselves collector's 
items, those no longer protected by 
copyright laws have beers reproduced 
and are available from trade sources. 

The most valuable trains are invari- 
ably the ones listed there last, Ruoc- 
diio points out. Condition anti rarity 
are the two must important determi- 
nants of a piece's value, and these 
fPimM t htrs to jm . ife I U) 



Brass: Riding The Rails in Class 



O NE FACTOR that insures >he collectibility of trains 
modeled in brass is limited availability: All brass 
places are produced Id small quantifies, Whereas 1 5 
years ago, a typical production run consisted of about 
1 0D0 units, 250 is closer to Ihe norm today. A lew brass 
models are produced in editions as small as a handful. 
These, of course, are the most valuable. 

Brass models are done to scale and are highly de- 
tailed. The industry started in Japan in ihe T9 50s. and 
■he quality olfhe earliest imports is not nearly as good as 
that of today's pieces, which are primarily made by Kore- 
an companies. Still, some of the earliest brass models 



a re coif edible si mpf y beca use ol their age, 

The fad that brass models ol a certain locomotive or 
car might be reissued al a later date complicates matters 
for collectors. Improvements in detailing and or motors 
often make the newer editions more desirable. Another 
incentive for collectors to favor the new versions might 
be lactory paint, which adds value 
As for prices, new cars begin around $60 while highly 
detailed steam locomotives siarl at about $350, An 
older piece 1 h a I sold new for S4Q mighl f etc h up lo $500 
today while a fe w limited-edition models now com- 
mand prices close to $3000.— D.L. 
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Videogames are making a comeback — with enough computer power 
to handle team sports. Here's a report on the most realistic games. 

BVF RANK VIZARD. Contributing Editor 

I F YOtfKK Atipnrthfari. youtjiiiki^pyhur videogame* dn rapture nit ihe tUvur unit 
c^impwtltivejiilcrtfk^ wing lunifiifttrlhc biff atifiMpticre* Thvy domiind thm yuti nni «nj> 
liu mi 1 by playing vidcojptme* of vtHUT estGirifie yuur playing skills, hut also yntir 
fowritu sport . Whik they might not btas mental, managerial (AlcnU. Heme at Pupruku 
ph.mritlly ifmnE iw I ho real thine, tho Wal JrlKtliANl<% wo were ready and will in g4u take 
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VIDEOGAMES 

* " * 

BASKETBALL 

Double Dribble 
( for Nintendo) 

^■A ST- BREAK action characterises the Double 
Ml Dribble basketball jjanu 1 made fur the Nintendo 
i'C system by Konami, a Nintendo licensee. Basket- 
ball pames are available in every videogame format , 
but we found Double Dribble the best in realistic play. 
You can compete at three different skill levels, and 
quarters can bo limed for 5, 10, at) and 30 minutes. 
Double Dribble offers you a choice of four teams, 
each with its own strengths and weaknesses. As in the 
real sport, contestants play 6-on-5, but most of the on- 
screen action consists of a3-on-3or 3-on-2 running game 
reminiscent of the Los Angeles Lakers. Don't look to 
set up a slow -moving half-court offense; Pass and shoot 
immediately. On defense, it's difficult to guard against 
your foe — so look tes steal the ball. 

Shooters get fouled and go to the line for free throws, 
but the similarity to real basketball doesn't end here. 
This is a pro game, so you have only 24 seconds to bring 
the ball up the court and shoot. Also, watch out for 
backcourt violations, [fthe ball goes out-of-bounds, you 
have to pass it back within 5 seconds — the best time to 
exert defensive pressure and double-team a man with- 
out the ball. 

Double Drib- 
ble Is an exciting 
game, especially 
when a shooter 
gets louse under 
the opposition’s 
basket. As the 
shot is attempt- 
ed, the video 
screen switches 
* from a full-court 
view to a dnseu p ri* fasi-paced In Doubts Dribble. 

of a phantom-like basketball player going in for u slam- 
dunk. There are Lhree Versions of the dtink — the 2- hand 

jam, the reverse and the 1-handed slam. The slam-dunk 

can be missed if the shooter is positioned Uhder the bas- 
ket improperly. The ball then bounces back into play 
with a nm-rattling sound that leaves no doubt the shot 
was missed. Honorable Mention: One-Ort -One Basket- 
ball by Electronic Arts for Atari's XE System. 
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RBI Baseball 
( for Nintendo ) 

S INCE baseball is the national pastime, it h s m sur- 
prise that there is a plethora of baseball video- 
games available. PMV choice for the pennant is 

RBI Baseball by Tengen, another Nintendo licensee. 

Baseball b the only sports videogame in which m;ma 
gerial ski lb are as important as playing skills, Batting 
averages . home runs, speed and the ability to make con- 
tact with the ball are either stated or rated for every 
player on every team rosLer. The.se statistics are iitqior- 
tent- For exam pie, on-screen players with lower aver- 
ages swing the bat h little slower, and those with a 
low- speed rating run a little slower. Pitchers are rated 
on the speed of their fastball and the movement of their 
curveball. 

RBI Baseball is played with a 16-man roster for each 
team, which is less than that offered by some other 
games. But RBI Baseball is one of those new r games 
with an extra 64 K of memory. Two-step functions re- 
quired in other games are done with a single push of the 
button in RBI Baseball. The shift from the pitcher/bat- 
ter screen image to the overall field is instantaneous 
when the ball is hit. Unlike some garner the pitching 
and hitting mo- 
tions are realis- 
tic, RBI Baseball 
features three 
levels of play, so 
yon can w p ork 
your w ay up from 
Double- A ball to 
the majors, Com 
teatants have 
to choose from 
among 10 Na- 
tional and Amen - You JJ mana Q # P™ Jn ™ tertaff 

can League teams and two All-Star teams composed of 
major-league greats Play balif Honorable Mention: 
Baseball funs who really like the managerial side of the 

game will also like Hardball, by Accolade, for the Atari 
XE system. The roster choices are extensive, but com- 
pared to the more powerful computer version of this 
game (see “Computers,” page 66}, the action tends to 
move more slowly. 



up the challenge of finding the most 
realistic videogame in each of four 
a ports . 

Videogames are experiencing a 
strong resurgence following the in- 
troduction of powerful game consoles 
by Nintendo, Sega and Atari — the 
new leaders in the field. Compared to 
earlier game consoles, these new 
systems are essentially computers, 
boasting 12BK (kilobytes) each of 
random -access {RAM) and read-only 
(ROM) memory. In processing powd- 
er, that's roughly comparable to the 
top personal computers of just a few 
years a go. 

Additional processing capability is 
contained in the game cartridge itself. 
The amount of extra processing pow- 



er varies from cartridge to cartridge 
depending on the needs of the game, 
but a range between 256K and 512K is 
the norm. The more processing capa- 
bility a game has, the more realistic it 
is likely to be. 

Some of the newest games, in fact, 
exceed the norma! &12K limit by add- 
ing an additional 64 K of memory* The 
nu m ber uf games with L hi s ex Lra capa- 
bility is small at the moment, hut the 
menu will definitely expand with 
time. Unfortunately, there's no way 
to tell if a game has extra processing 
capability simply by looking at the 
package. The more powerful games, 
though, are generally characterized 
by superior graphics and complexity. 
The Legend OfZelda by Nintendo is 



an early example of the genre 

Most videogames are derived from 
successful coin-operated arcade 
games. A computer programmer of- 
ten working with a graphics artist 
translates the arcade program into 
the home-videogame format. This is 
more difficult than you might imag- 
ine, because while the hardware for 
an arcade game can be designed to 
suit the needs of the game, a home 
videogame must be designed to oper- 
ate on an existing piece of hardware. 
Since the amount of processing ability 
in the home- videogame console is al- 
ready fixed, extra processing capabil- 
ity must be built into the cartridge to 
help make what programmers call 
routines — the mimicking of a real act 
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FOOTBALL 



Great Football 
(for Sega) 

S EGA'S Great Football videogame takes you back 
to the days when quarterbacks called their own 
plays. Prior to each play, the screen displays four 
passing formations and four running formations to the 
offense. Don’t worry, the defense can't tell in advance 
which one you've picked. Once the ball is snapped, how 
well the offense does depends on good execu tion and t he 
ability of the defense. And, unlike most other football 
videogames, there’s a full squad of 22 men on the field. 

On defense, the defensive secondary is key. If you 
can anticipate the offensive play's direction, then you 
can stop the offense before it gets the mandatory 10 
yards For a first down. With luck, you might be able to 
intercept a pass. Blitzing, of course, is allowed . 

A kicking formation appears as a formation choice for 
punts, field goal attempts and after touchdowns. In 
each case, the offense has control over the effectiveness 
of the kick. Kicks are handled automatically only on 
kickoffs. 

Great Football is a very clt van game as far as penal t ies 
are concerned. At no time did we get assessed for penal- 
ty yardage. Off-sides might he difficult to discern, but 
there definitely 
were some late 
hits by the de- 
fense. A referee 
does come onto 
the Held to 
announce down 
changes, hut we 
couldn’t locate 
the instant-re- 
play officials. 

Players choose 
from among 12 Great to yooquartert}*hplayi. 

teams in the “NFC" and "AFC.” Sega must know that 
the NFL is going to expand, since these fictional team 
names are not to be found on current league schedules. 
Now any tow r n can have an NFL franchise! 

Sega, incidentally, also offers Sports Fad Football. 
Both videogames are essentially the same but Spuria 
Pad Football is designed for use with a more advanced 
control pad that is sold separately. 





HOCKEY 

Ice Hockey 
( for Nintendo) 

URISTS might dispute our choice of Nintendo’s 
Ice Hockey as our favorite hockey videogame, be- 
cause only five players take the ice instead of six. 
But the realistic action more than compensates for the 
missing skater. Given the large amount of time most 
real hockey players spend in the penalty box r playing 
with a man short is not that unusual! 

Hockey videogames illustrate a dilemma that con- 
fronts programmers. In a video hockey game, seeing 
the stick movement of the characters on the screen is 
part of the realistic action. Being able to see the stick 
movement, though, means the characters would have 
to be rather large in size. Unfortunately , if all six skat- 
ers look the ice, there would be very little actual ice left 
to skate around on. Characters would be bumping into 
each other continually. Other videogames do field a fall 
squad, but the on-screen characters are very small. 

Hockey is problematical also because it h a game of 
perpetual motion. Updating the movements of on- 
screen characters is done as often as every V^th of a 
second. To update the movements of continually mov- 
ing skaters requires a great deal of processing power. 
The lack of pro- 
cessing power 
becomes evident 
when “ghosting^ 
occurs. Two 
characters might 
appear on the 
same horizontal 
plane, and if the 
processing Jjow- 
er isn't sufficient, 
one of the eharae- 
ters might par- 
tially or completely disappear The E^player approach 
of Ice Hockey minimizes ghosting. Ice Hockey also of- 
fers the greatest flexibility of any hockey videogame we 
evaluated, in that a variety of skaters with different 
skills can be called upon. Icing and other penalties are 
called against the fix teams. And, just like the real 
game, fights break out and skaters get sent to the pen- 
alty box. Then you're really playing with a man short. 
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Play a man short In Ke Hotkey, 





such as the swing of a bat — reaii stie . 

In our search for the most realistic 
sports games, PM evaluated every 
game available at press time in four 
sports: baseball, basketball, football 
anil hockey. Each game cartridge re- 
tails for about §30. Videogame mak- 
ers produce games for a great variety 
of Sports, but we chose to limit our 
tests tu those popular team sports 
where two individuals can play and 
manage against one another. 

Therefore, in addition to realism 
and ease of play, a major judging 
criterion was 2-player action. Some 
videogames, we found, promote 
themselves as 2-player games when, 
in fact, contestants alternate against 
the computer or jointly play the com- 



puter, In out minds, the essence of 
sport is challenging head-to-head 
competition — not head do-computer 
competition. 

PM played sports videogames de- 
signed for the videogame systems 
from Nintendo, Sega and Atari. The 
Nintendo and Sega systems cost 
about $80. A Lari's 7800 system sells 
for about the same price, but PM used 
the more advanced Atari XK system 
selling for 8150, The Atari XE system 
includes a keyboard so that it can be 
expanded for use as a computer. 

The Nintendo and Sega systems 
utilize rectangular control pads w ith a 
direction controller far player move- 
ment and buttons for specific actions. 
The Atari XE system includes only 



one joystick, so you'll have to buy an- 
other one for 2-player action. Joy- 
sticks compatible with the Atari XE 
system range in price from SB to $20 
and arc made by accessory companies 
such asBee&hu. 

Connection to a television is simple 
wdth the Nintendo and Sega systems, 
but the Atari XE system is leas so. 
Depending upon the configuration of 
your TV, you might have to purchase 
an inexpensive adapter to make a 
proper connect ion. The Atari XE sys- 
tem al so requires y ou to use a manual- 
ly operated switching device to move 
between the videogame and a normal 
TV picture. The Nintendo and Sega 
systems perform this chore automati- 
cally when the game is turned on. Hi 
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SPORTS EQUIPMENT 




F I k E AND ICE. W het her y ■ ■ u at t si ck t h t j >=l i 
and deep or cruise gracefully down a well- 
groomed trail, skiing is sn cool it's hot. Not only 
for the adrenalin rush offookl risk taking. but For 
the enduring satisfaction of eontiueringa harsh-but-beau- 
tiful environment with exuberance and plzzpzz. In what 
other sport do you ragidarly out<lress Michael Jackson and 
out maneuver his moon walk 1 . 1 

Yet skiing, with its emphasis on puiv Freewheel mg joy, 
is an extremely technical spoil. Boots, bindings, skis and 
poles are high-tech marvels of space-age materials and 
innovative designa- 
te 



Tiriluy s ski I h jots are | irogrammabk, with up In seven 
control | h. lints fro* a pcrsunalixeil fiL, Some have battery- 
powered heating elements, t'ross-cmmiry ski poles 
feature now-wave, powurthrustiiig grips. Skis are multi* 
adjustable and bindings move in increasingly complex 
articulations to ensure Finn retention and an injury-free 
release. Perhaps I he most exciting new product to emerge 
nil the ski scene is the snowboard — a inonoski, similar in a 
slab m i waterskin that's handled like a surfboard. 

With high-tech innovation surging through the coolest 
of sports, now is the time to head for the mo Lima ins and 
ride t h e great white wav e. m 
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The rot Ally programmable bool (above, In 
action, and at left | is the Gynaflt 3F Comp S 
| $375]> Custom fit if accompli ihed by: 

1. frex control to stiffen boot, 2. Clip to 
relCHSc angle far walking In comfort, 

3, Forward loan adjustment from 16 to jifr , 

4. Lateral cant control [□ ensure a flat 
stance, and S. Tension refiner on top three 
buckles to tighten Final fit. The new king of 
the mountain is a moncukJ ipod called 
snowboarding, shown here [far left | on a 
hot model called the Burton Air. 



0j 



PQPUL* R MECHANICS * DF C F MHh 4? ' ^ 






Ha sh A n *> 



Hotflngers 



Cm I skier? seek the heat especially 
for their hands. DuPont's new 
ThermoFIle Insulation mated* 
ai gives Wells Lairronii 
Ml Hoif ingers gloves a bu ill ■ I n 

MS baffle grid %y % tem [see cut- 

CSSf& away | that allows warm air 
to drculate through duels. 
KU Arched thermoregulatory 
nHv loops jitc enlargement | H 
made of resilient Sflran morio- 
■ filament were developed for use 
by NASA. The SFrocco nroderj shown 
here) costs about S13(L Wellj Lamom 
Is based In Chicago. 



High-Tech 

Hybrid 



Rear -entry ease combines with 
emt om <fJ r programmability in 
Salomon' s new 5X83 E boot 
| 537 S J s Points of adjustment are: 
1. Forward lean control 2. Low- 
er leg cable adjustment, 3, Ren 
adjuster between unique 2-part 
shell, and 4, Forefoot Memo con- 
trol, Cant and heel-hold controls 
(not shown) are on the heeF. 



Snowboarding U.S.A 



The cry snow s upl ' will be 
heard on the nation's slopes 
this year at snowboard! ng, 
furling on snow, ex- 
plodes onto the winter jf 
scene. The Burton Air m 
snowboard fsi?4|* a \ 1 
monosfe F with two boot jfc 
bindings, aiJows you JM 
to "get around. JM 
round on Ihe great y£l 
white wave. jpiHwp 



For emergencies, passive radar 
reflectors | S24,95] P by REE CO of 
Vancouver. British Columbia, 
can be attached to boob 
{above) or sewn into 
^ ^^dochl ng i o pi npolm 
A missing skier's 
;■]( -J ; Wr location for 

search -and rescue 
t*ifiw using an 
active radar detector 
| left p. We tested the HECCO 
attachment on a Koflach In- 
tech 1 .9 boot | *37 9 ]l an oveiiayf 
rear-entry hybrid. 



The grip on the Power Thruster, 
by Swlx. of Wilmington, Massa- 
chusetts. was once banned from com- 
petition because it w as thought to give 
an unfair advantage- The ruling was 
changed this year. The poles con 575 to 590. 
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Catch & 
Release 

In the high -pressure wor ld of ski 
I bindings, movement beyond a cer- 
tain point trips a t am an d the bind- 
ing releases. The Marker Twlncam 
( SlfiO] has a second cam (left] that 
allows the toe and sole place to 
move as a single unit during the re* 
tent Ion phase, This ^ 

I cuts friction build- 
tip, which inhibits 
release, - a. 



* The Joy Of Flex 



Ideally, you change your skis when you go from 
icy terrain to powder, with Chameleons, by DP 
Skl^ of Taos, Alew Mexico, you simply make a cfJusT- 
ments. How? With special hex tools inserted Into 
three control points f see arrow! | In the sidewall. Flex 
adjustment is effected by££lpc£Fv£ tensioning of xtain- 
less-steei strips In the foam core. This core construction 
allows for variable stiffness In the tip. y 

middle or tall Independently orih V 
combination. ^~SD- 



Ever wonder how fait you t e ski- 
ing? Distance traveled? Average 
speed? file Skl-Dometer f 36UJ, by Cameron 
Designs, of Mountain View, California, records 
this data and displays it on an LCD readout. The 4* 
ounce device attaches to back ofskf and traLts a free-spin- 
ning wheel In snow. Power is by 1.5-voft watch batteries. 



True Colors 
Shining 

lye relief is In sight with new 
double-lemed goggles by Car- 
rera. Exterior gold lens., on the 
UJtrasIghi goggles \ $50 [, bright' 
era low-light conditions while 
the Interior gray lens allows 
true-color transmission Polar- 
ization cuts glare from hot 
spots and 100 percent of UV 
light Is blocked for protec- 
tion against the sun s 
mm harmful rays. 



A battery-powered hot foot Is 
the main feature of Lange s T5H 
bool | JiTOj. The hearing system 
is Integrated Into the inner liner 
—heating element in toe, re- 
diargeabfe batteries In heel and 
On/Qff control switch gn top 
Plug boots Into a house outlet 
overnight, us Eng a transformer, 
and feel the heat all day. The me- 
tallic anthracite-colored outer 
shell It also a hot performer. It 
features the tight fit provided by 
ratchet buckles, a ilde cant con- 
trol to achieve a flat stance, and 
a forward lean control to ad- 
Just for comfort. 








Build our small-town country village 
and watch the kids smile. 

BY AU GUST AND MICHAEL CAFQTQSTO 

EKE’S YOUR CHANCE to be a herb with t he 
kids. Order our easy-to- build plans und const rue l 
PM'b small-scale country village* Make the toys 
from readily accessible materials Htich am pine, hardwood 
dowels and Vt-ih. birch or iatian plywood. Some parts can 
he found at emit shops or in woodworking supply catalogs. 
Keep in mind that some of the toys have small pans, and 
then? fort', are not intended foru.se by infants or young chil- 
dren. Also. use only non toxic paints and finbihes. 

The eight toy plans are sold individually , ur in a cost-sav- 
ing 4-plan set. The music- box mechanism used in t he musi- 
cal Santa Chius hank is available for $4 postpaid from 
Armor Products, Box 445. East Northport, NY 11731, 

86 



How to order plans 

The toy plans are available for $fi.95 each. Or, choose any 
four plans for $2-1,95. Thesasy-lu-foTlow plans provide full- 
size drawings, a complete matt 1 rials list, and construction 
notes to help you through the cutting, assembling and fin- 
ishing process, Send a cheek or money order along with the 
name of the toy plan to: POPULAR MECHANICS, Bos WM. 
Radio City Station, New York, NY 10101. 

The t Irient Express — All aboard! Includes L wo drawings 
for building the locomotive engine, passenger car, coal c;ir 
and cabuose. The 5-car train shown mm 1 wo passenger cars 
and measures 7 ft. long. Gel both drawings for SB. 95. 

Pine Hollow Train Station — Quaint village train station 
comes corn [dele with crossing signals. Detailed station 
features dormer with half-round window and dock-tower 
cupola. Station building measures about 12 in. deep * 14 
in. high x 18 in. wide, 
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Cirrus Wagon — Wagon features wood-dowel bars 
through which you view a pair or ferocious liuns. Drawing’ 
inc Judes plans far building wagon, horses, lions and 
harness hitch assembly. The overall size of line horse- 
drawn wagon is bin, wide x 7 in. high x 17in. fang. 

The Or Bumyand — Charming fai'in set features a big red 
barn, silo, corral, tractor and six different animals, Barn 
measures about in, wide x 10 in, high * 12 in. long and 

husii hinged roof and two sliding doors. 

Joe's Curage— Kiddie mechanic# will love our country fill- 
ing station. Plan shows how to build the garage, gas 
pumps, sign, roadster and working tow truck. Oarage 
measures about 11 in. high x 12 in, wide x IK 1 “in, long. 
Ladder Company No- 7 — These brave fire fig] iters arc ah 
ways ready for action Full-size plan details the firehouse. 
12-in. -long firrl ruck, ladder, firefighter, hydrant and 
even the trusty doLtnatlan. Firehouse is about St'i in, deep 
■: 1 1 ' i in. high x 17 Vl in. wide. 



stocked iumbcryj 
will keep yr lulig Cimlrat!- 
U>rs busy, Plan includes 2- 
story l umb er shed, flatbed deliv- 
ery truck and dimensional lumber. 

Lumber shed in. deep > Ilf- in. high ■ I7V± in: ! 
SatHa < Isiua Music-id Bank - -Pol a ruin in Sant uV huna and 
watch him flip it into the bank. Falling com arl mate# an 
electronic music box that plays a charming melody. Santa 
stands abnut 12 in. tall Bank-slot music dm?, mechanism 
must he purchased separately , from source men tinned 
earlier, m 
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WEEKEND WORKSHOP 



MAKING 

TIME 

Build this handsome cherry veneer mantle 
clock injust one weekend. 



BY ROSARIO CAPO TO ST O CormiLuiiry Eciilur 



OME HOME workshop proj- 
ects are destined Id become 
treasured family heirlooms. 
The traditional tambour-style 
mantle clock shown here is just such si 
piece. And best of all, we designed it 
so that even a novice woodworker can 
build it. 

The clock case is constructed of W 
in. and Vfcdn, lauan plywood. To 
form the dock's curved: top, we 
used a simple wood- bending tech- 
nique called kerfing That cut- 
ting a series of deep, closely spaced 
cuts, or kerfs H that allow the 
plywood to bend. 

The assembled ease is then cov- 
ered with rich cherry veneer. To 
simplify the veneering process, we 
used adhesive-backed veneer. 
Simply peel off the protective 
backing and press the veneer in 
place. 

A2-ft.-wide x 4-ft. sheet of peel- 
and- stick cherry veneer can be 
mail -ordered from Gmstan tine's, 
2060 Eastehe&Ler Rd r1 fining, NY 
10461 for $20. 9b postpaid. 

The dock's mechanical movement, 
chimes h dial with glass cover; and oth- 
er necessary hardwire, was ordered 
from Craft Products, Box 326. Clin- 
ton villc, W[ f>4929 — a clock kit mail- 
order company. The key-wind, 8-day; 
German-made movement. comes fully 
assembled anil ready for installation. 
It features solid-brass construction 
and a choice of three different chimes. 
The complete clock-movement pack- 
age (part No. 92765) is available from 
Craft Products for $123,50 postpaid. 



Case construction 

Bfegin by cutting the V&dm plywood 

topic ihv size given in the materials 
list. Note that the Lop is cut longer 
than needed and then trimmed after 
it's install ud. Although we used lauan 
plywood, birch veneer or any other 
hardwood veneer plywood could also 
be used. Next, use a router or table 



saw to cut a vMn.-wide x % r ]n.-deep 
rabbet along both edges of the top 
(see draw ing detail 2). 

Move to the radial- arm saw to cut 
the kerfs, liaise the saw blade slightly 
and make a crosscut in a scrap piece of 
Vb-in. plywood. Adjust the blade as 
needed until the kerf is about 7 / m in. 
deep. SUM working on the scrap piece, 
make about a dozen saw cu ts spaced 3 A 



Color pNoto . . R ROiE 

Black -and-wtlllt pMDKHranaCapfllmlQ 
■ftxWtiF an ; frii&mr morpi^jn 
Photo ityf bn ; Hrmck 



in., apart. Then, check the flexibility 
of the kerfed piece* If the plywood is 
difficult to bend, then the kerfs are 
nnt deep enough. If the piece bends, 
but small, flat ridges appear on the 
curved surface , then the kerfs are too 
deep. Readjust the blade and try 
again. 

To ensure evenly spaced kerf cubs, 
drive a fid common nail into the ra- 
dial-arm saw fence to the right of 
the blade. Then r use the nail as an 
indexing pin to align each kerf cuL 
(Photo 11 Now, with the saw blade 
adjusted properly and the indexing 
pin (nail) in place, kerf the dock 
top. 

Next, cut the case front and back 
from W-in. plywood. Using the 
drawing pattern as a guide, mark 
the curved shape on in. grid pa- 
per. Then, use carbon paper to 
transfer the shape to the plywood 
(Photo 2>. Cut both the front and 
back simultaneously using a band 
saw or sabre saw. Smooth the 
curved edges w ith 100-grit sandpa- 
per. Rout a ^-in.ndeep x %dn,-widc 
rabbet along the curved inside edges 
of both the front and back (Photo B). 
These rabbets will join the rabbets 
cut in the edges of the top when the 
case is assembled* 

Now use a sabre saw to make a ftVi- 
in.-wide x 7-in. cutout in the back 
panel for the round-top door, Also, 
bore the dial hole and key-wind holes 
and cut the chime bar slot in the front 
panel. Before assembling the case, 
glue two Vn-m. -thick mounting strips 
to the inside of the case front. 





Tambour-style manCFe doth hit a kty-wlnd, 
fi-day move merit and <ho See of three chimes. 



POPULAR MECHANICS* DECEMBER 1 988 







MAKING TIME 



Case assembly 

Cut the base from !4-in. plywood. 
Then, glue and nail the front and buck 
panels to the base with 1 -in. brads. 
Next, use a small brush to apply glue 
to Lhe rabbets along the edges nf the 
kerfed top (Photo 4h Brush glue into 
the rabbets on the inside of the front 
and back panels, too. Then^ install the 
top and secure it with six or seven 
short bar damps (Photo 5). If you 
don't have enough damps, use dou- 
ble-thickness masking tape. Allow for 
the glue to dry before proceeding. 

Next, install Wt+in. plywood blocks 
(Parts F) to dose off the ends of the 
ease. Use a router fitted with a flush 
trimming bit to trim the edges of the 
front and back panels flush with the 
top (Photo 6k 

Then, make the rear, round-top 
door from two pieces of J A-in ply- 




I Kerf the lop tiling a radlal-ann saw. Td 
space kerti evenly, drive a nail In the fence to 
the right of blade for use as an indexing pin. 




4 Apply carpenter & glue - 10 kerfed edges of 
the lop with a rsanrjw brush- Apply glue to 
the rabbets cut in the front and back, too. 




¥ When veneering tbe top, pw I off the pro- 
tective backing a Nttle at a time as you press 
the veneer to the lauan plywood case . 



W 



wood. Note that the inside door panel 
(Part D) is smaller than the door in 
order to form a Vi x Yh-ui. rabbet r 

Veneering the easy way 

Begin by cutting veneer pieces to cov* 
er the case ends, top, front, back and 
outside door surface. Be sure to cut 
the pieces slightly oversize to permit 
finai trimming after application. 
Although we used peel-and-stick ve- 
neer, you could also use standard ve- 
neer and apply it with contact cement. 

Start by veneering the small ends 
of the casCr Peel off the protective 
backing, press the veneer in place and 
rub it with a round -edged softwood 
block to ensure a strong bond. Care- 
fully trim the excess veneer with a 
sharp utility knife ami then sand the 
veneer edges flush w r ith Hie case. 

Next, apply veneer to the curved 




2 Draw a pattern of the dock s contour qn 
'/a-ln. grid paper. Lay carbon paper under 
the pattern and trace It onto plywwd- 



top. Peel back only a couple of inches 
of the protective backing and lightly 
press the veneer in place. Then, slow- 
ly pull away the backing a few inches 
at a time and continue to press the 
veneer in place (Photo 7). Use a ve- 
neer roller, as shown in Photo 8. to 
press the veneer to the plywood case. 
Carefully trim the excess veneer and 
sand the edges as described above. 
Now use lhe same procedure to ve- 
neer the front, back and door. Use a 
sharp utility knife to trim the veneer 
from the holes and chime bar slot. 

Mill the decorative molding (Parts J 
and K> from solid cherry stock. Shape 
1 he molding using a router fitted with 
a Roman ogee bit. The easiest way to 
mi II the mold i ng is to shape Lhe edge of 
a cherry board that's at least 3 in, or 4 
in. wide and then rip t he molding from 
the hoard. An invisible fastening 




3 from a Vk-ln. -deep rabbet Into The curved. 
Inside edge of trie front and back. Use a ball- 
bearing piloted Wn. rabbeting bit, 




5 Secure the top between the front and 
back with several short bar damps. Be sure 
(hat the top fits tightly Into the rabbet Joint 




4 Use a router fitted with a flush trimming 
bit to (dm (he overhanging edges of the 
front and back Bush with the curved top. 




* To ensure a strong bond, pnra down the 
veneer with a veneer roller. Then, trim oft 
the eutcess veneer with a sharp utility knife. 




f Remove backing on edge of veneer. Prop 
up veneer with a tape measure, align it ex- 
actly and pee! off remal nder of backing. 
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1 0 Shape iDlEd Cherry molding with a Ro- 
man ogee router bit. Glue on the front mold- 
ing fim andthen add the twp end pieces 




11 OockkJtci^porientLccKTierviidyrpf ln- 
itai latlon. They Incrude dial with glass cover, 
lalid-bra^ movement and chimes assembly. 




11 Inofderlorti^niovBmemtDfltlrrtDth^ 
ou r the chime selector lever must be short - 
wed In, Use end nippers to trim the lever. 
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MATERIALS LIST— MANTLE CLOCK 



4-1 tr 

RAO 



Key Nq, Size anil description (use) 

Vt iKi W li uan plywood 
(front uk! tack! 

rtjt 3ft x 27 " * LuluJ; jJywixjd (topi 
^4 k T s TH" Ujujei ply^uod (door! 

W * Gtf x 6Vr lautfi p^ood 
f inside daor paiuh 
hx x IF bunn plywood ibu^r I 

'tend block] 



rrpwxrbliK'k 



FRONT SECTION VIEW 



*" iF 

FRONT i BACK PATTERN 



‘r'J S I \ri.W liuxn E 
(hardwood) 

H 2 Vi x 1 *n X flKf plywood ( mountinjEr a trips i 

1 2 14JCSMx4WctaTV<rooC|< 

J 2 Vt s x 4SV chenry (end nwMIngi 
K I Wi\l 1ST cheny ((rani molding) 

Mi.sc: Carpif:tiEej'aj(lMir 1 cherry v^r, ] H 
hrads, sandpaper, E*ndd newsier, wiin-sheen 
finish 

* Top Kfl CUE lnfi|£ and irLtnJncd tu fit after it's 
ana tailed. 
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MAKING TIME 



technique, using blind binds, is used 
to apply the maiding to the case. Snip 
off the heads of ’/Wn, brads, insert 
them into holes 1 sired in lHe: back of 
the molding — with their points pro- 
truding. Now apply glue to the ease 
(Photo 10) and push molding in place. 

Cut the feet (Part i) from solid 
cherry stock. Glue them in place and 
line the boLtom surfaces with adhe- 



sive-backed felL. Before installing the 
clock movement, finish the case with h 
coal of sanding sealer and three coats 
of a dear, satin-sheen finish. We used 
Wotxi-Glo finish from Constantine's, 

Movement installation 

The fully assembled, triple-chime 
clock movement comes with detailed 
instructions that make installation 



fairly easy. The movement is screwed 
to the mounting blocks on the inside nf 
the case front. Glue a %-in, -thick 
wood block (Part G) to the floor of the 
base to support the chimes. 

The dial, with hinged glass cover, is 
secured to the front with brass es- 
cutcheon pins. Use the key to wind 
the clock and then set the chime 
selector. m 





Clock Kits: No Experience Necessary 



A NYONE with a little time and pa 
tience can build a beautify J. accu- 
rate timepiece. You don't have Id be a 
highly skilled craftsman, nor do you 
need an elaborate workshop lull or ex- 
pensive woodworking equipment All 
you need is a ki! clock 
Today, there are several manulae- 
turers selling docks in do-it-yourself kit 
form, Each manufacturer offers a wide 
variety of clocks to satisfy all skill lev- 
els, budgets and tastes. Select from a 
simple 1 -piece, ready- lo fmish clock 
with an electric movement to an ele- 
gant, 7-ft.-tall grandfather's clock with 
precise solid -brass movement and ro- 
tating moon dial. 

Note that manufacturers also sell 
weather instruments and musical Jew- 
elry boxes in kit form. 

The most popular way to buy a dock 
kit Is IQ order a precut kil that comes 
complete with all ihe wood parts cut 
and ready for assembly. The kit also 
includes a fully assembled clock move- 
ment, dial, hardware, fas l oners and 



ready to try dockmaklng, some kit 
manufacturers offer fully assembled, 
finished clocks in a wide variely of 
styles and wood f i n ishe & . 

Listed below are brief descriptions of 
five major dock kit manufacturers. 



Sou ret List 
» Craft Prwducifl=BoK *26, Clinton Wile, 
Wl 54929. A r^piigi-^UJ^ af- 

ters n full line of clock kite Including grand- 
father, wall -hung and freestanding docks. 
Also offered : cluck und tiHnfl- 

warc> weatherstation instruments itnd mu- 
nit bus kite. 

■ tim peru r Cluck Co,— Empeiw Indus- 
truJPark, Fall-hope^ AL36532{$1)_ Aguod 
selection ff grunt! father clocks md move- 
ments und some traditional wall -hung anri 
freelancing dmk kits. The -iti-page cata- 
log - also offers a line of kit furniture at 
affordable prices, 

■ Kluckit — fcl&x 529, Lake Geneva, WI 
53 147. A popular 64-page catalog offering a 
few grandfather clocks and a full Line of 
wall-hung and free-standing clocks. Also 
offered: an excellent selection of battery- 
operated quarts dock movement*., vaduun 
Clock components, muHic box movements, 
woodworking tools ami wooden toy kits, 

e Kuempel Chime Clock Works — 211&E 
Minnetonka Blvd,, Dept. FMS^„ Excelsior 
MN 5533 L An attractive 20-pagfr catalog 
that specialise in beautiful, handcrafted 
grandfslher clock*. A offered; tradition- 
al wall -hung and freestanding parlor 



M«on 4 SuNIwm offers this unique mahog- 
any scroll clock wtcfi a choke of traditional 
key ’Wind or quartz movement . 

clocks, etched bronze dials and custom 
hand -pointed moon wheels, 

■ Muson St Sullivan — 5E6 Higgins 
Crowell ftd., Dept. 1142, West Vai-rntmth, 
MA 02673. A 543 page catalog that offers an 
excellent variety of LradidonaJ and classic 
clock kite tnriiitfing cudtao docks. Cheek 
out the Shaker design clocks and collection 
of el nek kite from Holland. Also offered: 
music and jewelry bos kitw, weather instru- 
menu, quartz movements, finis ki ri|f ay p- 
pttes and clock components and hardware. 



Marquis dock from Emperor Clock Co. hai 
beveled qlau door aod tide panel s m triple 
chime movement and brass dial. 



finish. All you have to do is follow the 
manufacturer^ assembly and finishing 
directions. 

For those who wish to be more in- 
volved In Ihe actual clockbuilding pro- 
cess, many kit manufacturers sell kits 
that include all the mechanical compo- 
nents end hardware required, but not 
the lumber. Gr r order just the blueprints 
and build the dock from scratch, 

For homeowners who aren'l quite 



Kue impel Chime Clock U/orkt offers this 
beautiful Spirit of Peace grandfather dock 
kit ir> walnut, cherry gr red Mk. 

Write Ld each and request a cata- 
log — they're free except where noted. 
From ihe hundreds of do-it-yourself 
clock kits offered, there s sure Id be a 
clock for you.— J.T. 
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MITSUBISHI ECLIPSE 



The Europeans 

Although dedicated Alfisti might not 
f«l particularly vmhuj>m^ttc about 
A I faRflmeo’H absorption by giant Fiat 
earlier this year p the merger meang 
this perennially underfinanced con- 
cern will finally have the capital to 
pursue pet projects without worrying 
about money. However, white this a*- 
fctire* the continued survival of one of 
Italy's oldest makes „ it won! hasten 
the LLS a debut of the excellent 164 we- 
dan H which has been pushed back to 
late next year. Alias offerings for W 
will continue to be the venerable 
5pyder h still a favorite with fresh air 
fanatics, and the Milano sedan series, 
both offered in several trim levels. 

Aston Martin is another company 
that recently gave up its indepen- 



From East or West, thrifty or fast, there's a car 
from abroad to satisfy every driver. 



BY TON Y S WAN, Au t o Editor , and LEN FRANK, West Coast Editor 



A SCAR BUYERS, we’re 
for in nme to live in the 
biggest market in the 
world. It means that 
we’re offered an array of choices 
that’s one of the most Lempting any- 
where. And the more models we sec 
crowding into the marketplace— the 
escalation doesn’t look lo level out 
before the mid-'DOs— Lhe more ii fa- 
vors the buyer. 

There are mitigating conditions of 
course. The relationship of the tfi.Itur 
to foreign currencies has produced 
substantial price increases on the part 
of every importer represented here. 
Nevertheless, it’s a buyer's market, 
with tempi; at io ns unlike anything 
that's gone before. Between the 
imports and our own domestic 
manufacturers — a distinction 
that's increasingly vague — 
there’s a car out Lhere somewhere, 
at the right price, with the right stuff, 
for anyone. Whether you want pure 
transportation or pure fun, this is a 



glittering invent 
A word on window stickers. The 
chart near the end of this story w as 
compiled before some importers had 
finalized their '89 pricing. Asa result, 
some of the prices listed are esti- 
mates, either our own best guess or a 
number worked up in cooperation 
with the manufacturer. They are fur- 
nished as a guide, not gospel. 
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Subaru jumr cvt 



On- sale Liming far IheTC by Maser- 
ali. which has had plenty of U.S. ex- 
posure already, remains uncertain at 
press time. The Renault Medallion, 
imported under the new Eagle ban- 
ner, is unchanged from 1988. Al- 
though this car has become something 
of an orphan, Chrysler officials insist 
there are "no current plans to discon- 
tinue" it. 



deuce, in this case to Ford, What 
long-term effect this will have on this 
thoroughbred lineup isn't clear at this 
point, hut the 1989 cars are essential- 
ly carryover, with a small (percent- 
age-wise) price increase across the 
hoard. 

Meanwhile, Audi continues its 
comeback with an evolutionary up- 
date on the 5000 sedan series. As with 
the 80(90 cars, introduced last year, 
the new line has a European designa- 
tion — 100/200. And even though the 
shajies will be familiar to most, Audi 
has made a number of changes to inte- 
rior design and has also installed the 

new TORSES’ torque-sensing center 
differential on all-wheel-drive edi- 
tions. The focal point of the interior 
redesign is a handsome wraparound 
instrument binnacle simitar in con- 
cept to the 80/90. 

While the 100/200 update makes the 
top-of-the-line Audi available here for 
the first time— pending the arrival of 
the new V8 edition — it also propels 
the series even further up the price 
ladder. The flagship 200 Quattro now 
carries a suggested retail of over 

336,000. 

Following up on the successful 
launch nf its superlu.xury 7-seriea se- 
dans last year, BMW has r«- engi- 
neered the middle of its lineup, The 
new 5-series sedans — 5251 and 
535i — have all-new exteriors, al- 



A1 though the news is academic, 
since this car is already hack -ordered, 
Ferrari plans to import its outrageous 
F40 ill 1089. A thinly disguised racer, 
the F4U has the distinction of being 
the fastest production car on Earth, 
w ith a top speed i n excess of 200 mph. 
The price is also stratospheric, with 
estimates for a U.S, model running 
upward of $250,000. 

Ford’s Euro lineup will continue to 
I n- a gang of two, although the obscure 
Mcrkur brand name has quietly been 
consigned Ln history. 

Aside from tbs: badge removal job, 
both the XR-lTi sports coupe ami 
Scorpio luxury sedan are essentially 
unchanged from '88. 

In contrast to the F40, Jaguar's 
handsome XJ-S Cabriolet seems a 
veritable bargain at $56,000. While 
this car has been available in the U.S. 

for over a year as an aftermarket 
| conversion, Jaguar has taken pro- 
L duct ion in-house for 1989, 

A 1 Lamborghini heads into yet an- 

O other season with its evergreen 
5 Countacb — the only change is a 
small upward revision in price 
— while Lotus carries on with its 
handsome Esprit Turbo, also un- 
changed after last year's redesign. 



the formidable 3.5-liter 535i. 

The 525i replaces the anemic 528e, 
Elsewhere, Lhe LG (for Luxury) ver- 
sion of the 6-series coupe has become 
the 635 CSi once again, and a long- 
wheelbase “L" model has been added 
to the 73Gi range. 

Besides its Mitsubishi-built mod- 
els, Chrysler will offer two European 
cars in 1989, one French, one Italian, 



though the changes, which include 
small increases In length and width, 
are difficult to perceive unless the 
cars are parked next to their prede- 
cessors. The BMW engineers have 
also been busy under the sleek new 
surfaces, refining suspension ele- 
ments and coaxing a hit more horse- 
power from the 6- cylinder engine s( 
170 for the 2. 5- liter 525, 211 bp for 
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Mjiscmti s '89s went on sale Oct. 1, 
when the company met federal safety 
slum lards by installing passive belts 
in 40 percent of its cars, So P step right 
Up — the 430, with Us 2.6 V6, is now 
here ill numhqrs. 

Although the 190 series has under- 
gone minor revisions* including the 
elimination of all gasn line-powered 4- 
cylmder engines, 31 erred os- Benz is 
saving its big news for lute in the year 
when the long-awaited nfSflK L re- 
placement will finally make its 

appearance The new roadster i& 

scheduled to debut at the Geneva 

Auto Show Jn March. 

In the meantime, elimination of the 
Mercedes 2,3-liter Four means that 
all 1 90 series sod a ns w i 1 I ha ve ek her a 
2 Ay liter Six or M-Bts 2,6- liter diesel. 
The latter is the only oil-burner left in 
a lineup that was 80- percent diesel 
during the fuel crimes. 

After years of pleading* Peugeot 
dealers are finally getting a hot new 
model to brighten up their show- 
rooms, The new fmnl-wheel-drive 
4® sedan series, dubbed European 
Car of the Year in ’88, is already on 
sale, with prices ranging from $14, 500 
fur the basic DL to $20,700 fur the 
dohe 16- valve Mi 18. Although the Mi 
16 b the hoL rod of the family „ with 1 50 
hp on tapp 11 model® spuii indepen- 
dent suspension, power rack-and-pin- 
ion steering anti 4 -wheel disc brakes. 

Peugeot’s BOn sedan aeries* includ 
ing three powertrain® ami two dilTei - 
eriL wagons, one of them capable of 
swallowing eight passengers* contin- 
ues largely unchanged* save for the 
availability of the new TORSEN lim- 
ited-slipdifferentiaL 

While the basic models are familiar, 
Porsche has added some new variii 
lions fur 1989, along w h ith eye- widen- 
ing price increases. Zuffenhausen ha.- 
ad tied a soft-top version of the 944. a 
4- wheeled rive edition of the immortal 
91 1 and the Speedster revival, an- 
other 911 variant. Established 
models should he available right 
now, the newcomers sometime after 
the find of the year. 

Speaking of prices* Rolls-Royce ha^ 
yielded the absolute high end to Fer- 
rari P hut a couple models are crowding 
the $260,000 barrier quite closely 



Mew for '89. and reportedly sold out 
to t he start of production* is the 
Bentley Turbo R, a 2.75-ton behe- 
moth that is nevertheless capable of 
140 mph, with handling to match its 
high-speed performance. 

Sterling's sedan offerings will be 
enhanced by the addition of the 2.7^ 
liter 16- valve Four that first appeared 
in certain Acura Legend models. 



tion uf performance— it's capable of 
topping 140 mph— and price should 
help to lend a little spice to the VW 
showrooms. 

VW's Quantum line of sedans and 
wagons will also disappear for '89. in 
anticipation of the mid-year introduc- 
tion of the new Passat. 

Volvo's lineup looks about the same 
as it has the past few years* save for 



while Saab will offer a notch back ver- 
sion (Cl)} of the 9000 4-door lift hack. 

One of the most interesting Euro- 
pean Imports for "89 belongs to Volks- 
wagen. Although it 1 ? not in the same 
price bracket P VW's new front -wheel- 
drive supercharged Cormdo sports 
coupe is essentially a replacement fur 
the Sdrocco* which disappears from 
the lineup. The Corrados enmhina- 



the introduction of a Ki-valve2 r 3-liter 
dohe Four, available only in 740 GLE 
models for 1 9S9. 

Finally, there's Yugo, The much- 
modified former Fiat has soared 
a bo vc the $4 O 0 0 m ark for 1 98 f ? , 
though not by much. 

New for '89 is u Cabriolet version, 
which is about twice the price of the 
basic transportation special.— T.S> 



TOYOTA 

CRESSrDA 



95 



POPULAR MECHANICS * DECEMBER J9BB 







IMP0RTSW9 



he sold by Chrysler dealers. 

The 1, 6-liter, 3-cylinder Daihatsu is 
available in three trim levels: CES, 
CL5, CLX. A turbo and an automatic 
may be added later. The CES has a 
$502 lower list price than last year, 
and the CLX $153 lower. Standard 
wheels/tiMBgnJWto 155/13. 

Ford brings the Festiva in from 
Korea — it's a Mazda 121* It sets a 
multiport LK1 with automatic trans- 
mission. The Mercury Tracer is a vet* 
sion of the Mazda 323 built in Mexico 
and is a carryover for r 89. 

Ilunda's full Civic line was new for 
1983, so 1939 brings only one new r 
model — the Hatchback Si, virtually a 
4-seat CRX. For '39 both the HB Si 
and CRX Si get the sohc 16- valve en- 
gine f now up from 105 hp to 108. Gas 
shocks are now r standard on both with 
the HB Si getting front and rear anti- 
roll bars H body-colored bumpers, elec- 
tric moon roof, chin spoiler and 
GRX-sized 185/60R14 Michelins. The 
CRX gels a passive door-mounted 
seatbelt system similar to Prelude's. 

The Civic 4 wd wagon gets an auto- 
matic transmission for the first time, 
w hite the unique 6-speed manual con- 
tinues to be available. Larger, all- 
weather tires are now standard. The 
latest Accord 4 -door is the SEi with 
standard leather, 4 -wheel disc 
brakes, bronze-tinted glass, special 
alloy wheels, reshaped seats and a 
Honda- BOSE stereo. The Prelude Si, 
Honda V 4- wheel -steering model, gets 
a new rear wing spoiler. The Prelude 
8 with auto gets the sports-mode con- 
trol on the shift. 

H y u ndai f h hig news is the So nata . a 



continues with two bodies — 3 - and 15 - 
door — and 5-speed manual and auto- 
matic transmissions. Spectrum is the 
Isuzu-built version of the T-Mark with 
1.5- liter Four, fwd* in 3-door and 4- 
door notch back models. Tracker is a 
1 - 6-liter, 97-hp sport s/u ti tit y 4wd 
from Suzuki that's larger than the 
Samurai and smaller than the S-lfl 
Blazer. Prizm is from NUMMI, the 
GM. “Toyota operation in California 
and is closely related to the new 
Toyota Corolla. It uses a dohe 4-cylin- 
der engine with 102 hp at 58(H) rpm. 
Four-door notchback sedan and 5- 
door hatchback models are available. 

Chrysler has been importing Mitsu- 



mulli point IX Four, while the JDOHC 
Turbo 16V is an option in the GT, 
Automatic is available only as an op- 
tion in the GT. Also available are the 
Colt DL and DL w r ith 4wd in station 
w r agon body, the Vista sedan- wagon 
with and without 4wd, The 4wd mod- 
els use viscous coupling for full-time 
use, and a 1.8- liter transverse Four. 
Eagle calls the Mirage 4-door by the 
name Summit, which is available in 
three trim levels, with the 16- valve 
Four as an option on the LX version. 
The Summit will eventually be built in 
Illinois by Diamond-Star Motors. The 
Conquest TSi, a,k.a. Starion, has 
been furl her refined and continues to 



Cars of the Far East 

For 1989, the Acura Legend sedan 
gets subtly revised sheetmetal, and 
the coupe rear suspension (double 
wishbone) and the 2.7-liter engine 
(sohc V6 24- valve) become standard. 

A new alloy wheel, new taillight 
design on the sedan and new 
badging for both coupe and the 
sedan help ID the 89. A V8 ver- 
sion of the Legend is rumored 
for the near future. 

The Integra continues with no 
changes — a sum lipoff that a mid- 
year model will be introduced r cer- 
tainly as a 1990. 

Chevrolet's Geo nameplate sepa- 
rates the imports from domestics. 
Not every Chevy dealer will handle 
the Geo cars: Metro, Spectrum, 
Tracker and Prizm. Metro, by Suzuki, 
replaces the Sprint. Still with the 
L0 -liter 3-cylinder 48-hp engine, it 



BMW 5351 



bis hi products since 1972, For h 89, 
Plymouth and Dodge share the Mitsu 
Mirage line from the economy -orient- 
ed Colt to the E, GT, through the 
DGHC 16V Turbo all in the new 
hatchback body, A LI are fwd with styl- 
ing somewhat like the successful 
Honda Civic Hatchback, The first 
three share the use of the 1,5-liter 
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MPV {Multi Purpose Vehicle) is 
offered in three versions: 5- and 7-pas- 
senger eon figurations and a commer- 
cial setup. A brand-new 4-cylinder 
engine (2.6-liter t 3-valve-per-cy len- 
der) provides great low- and mid- 
range torque — 149 lb, -ft- at 3500 
rpm — only Id less (han She larger op- 
tional VO fa version of the VO used in 



mechanically similar — hut sport- 
ier— MX -6 GT Turbo Coupe. The 
MX -6 shares the ^me flu or pan as 
Ford's hot-selling new Probe, 
Mitsubishi's newest for H H9 is thr 
1990 Eclipse which arrives next 
month. It's manufactured by Dia- 
mond-Star Motors* in partnership 
with Chrysler in Illinois. Milan sees 



new p fwd H tr ana verse-engined car 
with 1 10-hp, 2.4-Iitersohc Mitsubishi- 
designed engi ne . 1 ^arge r | n y werplants 
(Mitsu V6 most likely) are coming in 
the near future. Transmissions are 5- 
speed manual and 4-speed automatic. 
The Sonata will be available initially 
only as a 4-door in GL/GLS trim lev- 
els, Styling began with Ital Design 
(Giugiaro) and was finished ai Hyun- 
dai, The promise is a new car every 
year for the next four years, at least, 
including a sports car. 

Hyundai intends to position the So- 
nata as a Honda Accord competitor, 
and the new’ ear will roll out with at- 
tractive pricing. 

The Ihuku I-Mark Lotus turbo, 
introduced mid- H 88 s didn’t have the 
major suspension mods made to the 
I m ptl 1 se, \ n s t c ad F t ires ( R E 88 K rid - 
gestoneti ISV60Kl4)and fine tuning 
of the fwd I- Mark's front MacPherson 
struts and reartrailing link, twist- 
crank rear axle through the usual me- 
dium of shocks, bars, springs and 
bushings, transformed the turbo into 
a wonderful handling but rather un- 
derpowered package . 

For '89, the 1500-cc 1 10-hp turbo 
has been replaced with a 1600-cc 16- 
valve screamer pulling 125 hj) at 6809 
rnm (102 Ib.-fL of torque at MOD), and 
the car becomes the 1-Mark HS 
DOHC This engine is available in ci- 
ther Lhe hatchback or the -1 door 
nolehhack sedan with Lotus suspen- 
sion. Sometime at mid-year Isuzu will 
introduce a trt^-bafted sportful] lily 

called Amiga. 

The latest Mazda is its first entry in 
the minivan category. The rear-drive 



Lhe luxury 929), and at aSDO-rpm low- 
er engine speed. This engine is also 
slated for availability in Mazda's new 
pickup truck when production in- 
creases. 

The MPV has a C jS of G.M, a hinged 
rather than a sliding door on the pas- 
senger side, and the promise of 4wd 
mid-year. 

The KX-7 for '89 has increased pow- 
er, slight sheet metal changes and im- 
provements to suspension and shift 
linkage'. Development continues on a 
3-rnt or engine. 

The 4- wheel-steering option on the 
626 Turbo has been switched to the 



the new coupe as a competitor for ev- 
erything between the CRX and RX-7 
Turbo H with emphasis on the Ford 
Probe. Four levels are available: 
Standard, GS, GS DOHC and GS 
DOHC Turbo. A i^rototype roadster 
has been shown. The low Q (between 
0.294 and 0,331 ) fast back 2 4-2 is based 
on the brand-new Gal am with front 
drive, Standard model has a 1,8-liter 
suhe 8-valve with balance shafts and 
90 hp. A 2-liter iniemioled turbo ver- 
sion (duhe. Id -valves) comes in at 190 
hp. w ith the dohe 16-valve normally 
aspirated version capable of produc- 
ing 135 hp. 
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Thu Giitaut sedan ifi available with 
mhc 002 hp] anddohc (135 hp) 2-titer 
engines. Transmission r are S^pced 
manual and multiprogram 4-speerJ 
automatics. Front drive with optional 
electronically controlled air suspen- 
sion [coils with auxiliary air springs, 
antiroll antidive-variable rate, 3-po- 
Kitinn shocks), MacFherson struts are 
used in the front and beam axle rear. 
If that's not enough, 4-wheel drive 
and turbo tire in the future. 

The Mirage was all new mid-year so 
it continues into calendar year ’89 
without change. The short- wheel base 
hatchback ia available with £i. 135-hp 
IB- valve 1 .6 turbo with dohe, or a sohe 



Lh-laler coupled to a standard auto- 
matic 3-speed. 

Mirage 4-doors use the longer 
wheelbase, manual or automatics, 
ami the ftl-bp r LSsohc Four. 

The sedan will be the next product 
of Diamond-Star. 

Dimensionally bigger than the old 
Mirage line, the new car will also take 
the place of Mitsubishi's Cordia and 
Tredia models, wh i ch have been 
dropped for 1989* 

The front-drive Sigma, formerly 
Galant Sigma, is largely unchanged ( 
though it is now positioned more? as a 
luxury entry, opposing cars tike Lhe 
Toyota C reski da and Nissan Maxima. 



A completely new replacement may 
appear during calendar year '89, 

The 188-hp, 2,6-liter snhc turbo- 
intercooledStarion will be available in 
what was the premium ESI-R ver- 
sion. There is an optional Sports Han- 
dling package with 22e/50 tires front 
and 245M& rear, on 8x16- and 9x 16-in, 
alloy wheels and manually adjustable 
8-position shocks- I tV the oldest car in 
the Mitsubishi line and is expected to 
be replaced by a new dual-turbo V6 
coupe, possibly with4wd and certain- 
ly with ullrasophiHtieated electronic 
everything eke, 

Nissan has a new Maxima, a new 
240SX and a new engine for the Pul- 
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1 ACURA >1 


325i ClfcncfeH 


03.350 


inleg ra 


SI 1 600 


325iX 


29.9&D 


Legend Sedan 


£2,500 


M3 


34,950 


Legend Coup# 


£5,000 


525i 


37,000' " 










ALFA ROMEO 




535i 


44,650" 






G35 C5 




Sp^-rrer Gradual* 


$16,900 


47,050 


Spytfer OuadrHoglio 


23. BOO 


MB 


59.200 


Mtfwio Gold 2.5 


10,500 


735i 


54,050 


Mrlano Verce 3 0 


23.000 


TOIL 


59.050 




TSGiL 


71,050 


1 ASTON MARTIN j| 


VffCouCW 


Si 44.000-* 


■ CHEVROLET 


Van Lage Coupe 


160,000" 


Ga&Melrti 


$5790" 


venoms 


170,000" 


GeoSpBclrum 


7300" 


Lego™jfi 


109 . 500 “ 


GeoPrizm 


9000" 




Geo Trader 


10,135 


AUDI [I; 


fin 


119,153 


1 CHRYSLER 


00 Quatlm 


23,301 


CdH 


56717 


W 


25,060 


Conor 


use* 


90 Quailro 


20,551 


Cgh Turbo 


11,597 


1WE 


24.900 


Cofl VtKla 


11,773 


JOO 


27.9&0 


Con ViSla 4wU 


13,003 


100 Wager 


26,960 


CwqMSt TSi 


10,229 


100 OjaUrrj 


30,006 


EagteMedallkpnni 


19,405“ 


300 


32,455 


Eagle MocaiiKjn Wagon 


11.643" 


200 W agon 


07,855 


Bu-mmir 


9004" 


200 OuallrD 


35,355 


TCby Maseru 


30,000“ 


I BMW I] 


1 DAIHATSU 


3251 


$24,050 


Charade 


$6 TO? 


32Si5 


29.950 


Gfiarade Cue Tu rt» 


10,497 



¥ Prices in eHed Del 1,1900 **' EsiimatOd pnra 



[ FERRARI 


1 


XJS Vondcn PHas 


47.600 




J 


3U-S 


47,000 


szs ere 


$75,000" 


m GTS 


00.000" 


xj-& Convertible 


56,000 


Mondial 3.2 


77,000" 


1 LAMBORGHINI 1 


Mondial 3.2 Gabnolel 


05,000" 


CouiMa-cn 5000S 


$145,500 


Testarossa 


135,000" 


| LOTUS 




P40 


£50,000" 




m.,- . 1 


Es^inl T urbo 


S67.500 


I r0RD k 


1 MAS ER ATI 1 


Faetiva 


$5630 


Spydor 


£44.500" 






Mercury Tracer 


5656 


£?fl 


53,500'’ 


XR4Ti 


19.759 


430 


43,500" 


ScOrpoa 


26,052 


1 MAZDA 










1 


HONDA 


1 


m 


56299 


Civic 


16305“ 


323 G TX T u^bo (4wd) 


12.939 






Civic Si 


3900" 


525 DX 


11.390 






Civic Wagon 4 wtf 


1&.210" 


BMTlrto 


1 5.049 






CHX 


9310'* 


MX-E 


1 1.399 






CRX& 


10,930" 


MXBGT4y,i 


15.699 






Preludo 


13,045 


nx-r 


16,600“ 






Pfoludt5i4*s 


16.450 


flx-7Convertibio 


£$£00" 






Accord 


1 1 ,230" 


RX-7 Turbo 


23.409“ 


HYUNDAI f 


929 


21,200 


EkdsJ 3-dfcmr 


$5499 


MPV5-pa5sangef 


12,009 


Scsnala 


9960 




H MERCEDES-BENZ 








— 


ISUZU 




1 SOD 2 5 


$30,700" 


1 Mark 


$7779 


100EZ& 


34,000** 


hMaiiiflXTwincam 


9359 


2G0E 


39,750** 


i-MM Turin IS 


11.363 


300E 


45,500" 


|n^3uise 


14,320 


3O0CE 


54.700" 






lmpL ]:->0 TurtXJ 


16,323 


3005 E 


51. BOG'* 


JAGUAR ||, 


3MT6 wagon 


40,600" 


XJ6 


$43,600 


300 SEL 


55.475“ 
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sur. The Maxima is still 3 filter V6- 
tmwercd. hut with more punch, and it 
still ban front drive, but with an im- 
proved suspension, optional ABS, 
optional Sonar II suspension, optional 
head -up display instrumentation, 
autidive. antiyaw braking (w/ABS), 
struts at all four corners, the rears 
controlled by parallel links. There's 
more interior space, longer wheel- 
base t wider, better aero than 'HH + 
Models are GXE (Luxo) ami SE 
{ Sports J. This is the biggest car ever 
imparted by Nissan, 

Although the Pulsar's new L + 5- liter 
12- valve Four has the same displace- 
ment as the sohc 4 -banger it replaces. 



the architecture is new r and so is the 
output, which jumps 21 percent to 90 
hp, This same engine will also lend a 
little molt oomph to the modest little 
Sentry which gets a new nose for h H9, 

The Lop-of-t lie-line Pulsar SE still 
gets the HS-hp dohc l.fiditer Four. 
The nifty Sport Bak option has been 
dropped. 

The 24HS X b a completely new car, 
replacing the SJQOSJC IFll compete 
with Probe and Prelude. It has front 
engine, rear drive, fully independent 
suspension, multilinks rear and struts 
front Engine is nuw 2. 4 -liter 4 -cylin- 
der, 12- valve sohe engine (140 lip at 
mm rpm, 152 lb- -ft. at 4400 K Notch- 



back XE and fa-sthack SE are the two 
models, The XE has Hl/D avail a hie, 
4-wheei discs. The replacement for 
the unloved Stanza wagon appears 
mid-year, and meanwhile Nissan ha& 
discontinued the Stanza wagon to 
make room. 

Pontiac continues to import the 
Gpd built by Daewoo in Korea and 
known sis the LeMana. At the bottom 
of the line U the Aerocoupe value 
ladder, then the L& Aerocoupa, LB 
Sedan, SE Sedan and the CSE Aero- 
COUpe* All arc fuebinjecled, Lrans* 
verse-engined fwd. with strut front 

suspension and semi-independent 
t Wntw t n rn f 1 1 TMfK ItS) 



420SEL 


GI.BDQ" 


560SEL 


73 . 000 “ 


560SEC 


00 . 500 “ 


5§QSL 


65,000“ 


MITSUBISHI 1 


Ecupse 


$10,500" 


Eclipse Turbo 


14 , 900 “ 


Pfocis 


5395 


Mirogo 


5 853 


Mirage Turbo 


1 1 ,3«P 


Slarinm ESI-R 


19.050 


Calami 


10,971 


Sigma 


17,069 


Weggn-Vam 


14,269 


NISSAN 


Semra 


$6900" 


Senira Wagon 


10,000" 


Senua Wagon 4 w d 


11.300" 


Stanza 


ujmr 


Pulsar NX 


12.100" 


Pulsar NX SE 


13 . 3 X 1 “ 


Van 


15,200" 


S40SX 


12,990 


Waa isna 


17,500" 


300 ZX 


22,300" 


300 ZX Turbo 


24.B0CT 


PEUGEOT 1 


405 DL 


514.500 


405 5 


17,700 


405 Ml 16 


20.700 


5 QSS 2.2 


19,295 


505SV6 


21 ,435 



505 Turbo 


26.335 


505 DL Wagon 


17.590 


505 Turbo Wagon 


25.5*0 


PONH AC 


LaMana AEKDCoupe 


M714 


laMana Sedan 


aoi4 


PORSCHE 


944 


536.360 



AM 5 ? * 5 j 205 



94452 Cafa nolel 52,650 

944 Turbo 47,600 

91 1 Carrara Bt,205 

9M Carrara 4 |4wOF 69.5QO 

9 1 1 Sp&QttsIffr 65,463 

91 1 Cabtmlel 50,200 

31 1 TarQj 52.405 

911 TargaTurbu 77,065 

911 Turbo Coupe 70,975 

311 Tube CabfiQl&l 65.000 

9?654 74,545 



ROLLS-ROYCE 



Ben-lleyCenlinenOl $199,000 

Bartfley Eight 1 07 ,000 

Banlley Turbo Ft 145.000 

BoiMloyMulsaprtpS 117.000 

Silver Sff Hi 127,000 

S^yerSgtg 130,000 

Comic be 1 1 199,500- 



SAAB 



900 $15,395 

OOPS I&.S 95 

900 Turbo 20,795 



900 Turbo Convertibte- 32.005 



90005 


24,445 


9000 Turbo 


30.735 


9000 Tuibo CO 


30,095 


STERLING 


027 S 


523.300“ 


927 SL 


20,500" 


SUBARU 


Jualy □ 


$5995 


Jusly Gl_4wd 


7900" 


Juiiy CVT 


7200” 


GL. HaicNback 


0596 


GL Haicft&aek A'Mi 


&3&6 


QL Sedan 


3731 


GL Sedan 


12.221 


Ot Karcbtack 


10.031 


GL Halchftack 4wd 


12.521 


^X3 s dflCt Turbo 4wd 


16.361 


XT GL 


13.071 


XTfi 


17,111 


XTfi 4*d 


17,951 


SUZUKI 


Swift 


57435 


Samurai 


0495 


Sidekick 


6995 


TOYOTA 


Tercel EZ 


5632® 


Garfiry 


11.400 


Cam ry Wagon 


19.019 


Corolla De&jiCB 


9130 


Corolla SR 5 


10.029 


Gw fills All-T rac Wagon 


1 1 ,430 



CfOSSicfii 21.490 



MRS 


I 3 . 79 & 


MR2 Supercharged 


17,629 


CflttcaST 


11,505 


CelrtaGT Convemb^ 


lfl.310 


CeikaGT-S 


15.366 


Passenger Van 


13.600 


Supra 


22.360 


SL^ra Turbo 


24.700 


VOLKSWAGEN 


Cabr inter 


515.195 


Cdrrado 


20.000" 


Ffls 


3090 


Goir 


0465 


GTI 10v 


13,660 


Jana 


9690 


JonaGU tOv 


14,770 


Vanagcn GL 


17,036 


Vanagrm SynCffl 


20.560 


VOLVO 


240 DL 


$17,250 


740 GL 


19.000 


740 GLE ifr# 


22,000" 


740Tuft)0 


24,935 


740 GLE Wagon 


23,600 


740 Turbo Wagon 


25,605 


760 GLE 


32.155 


760 GLE Turbo 


32,940 


700 Coupe 


39,900 


¥UGO 


Gv 


$4400” 


GVT Convndi{il& 


83fl>“ 
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IMlMHiTS’iro — 

TECH REVIEW 

Subaru's Justy takes the spotlight with the first constantly 
variable transmission in the US- 




POWER FROM 
CRANKSHAFT 



OUTfUI 



GFARS 



FINAL DRIVE 



METAL 



PULLET 



Jurty CVT uses spflt Input 
an d output p-u I leys to change 
gear ratios |s*e feirt|. Connecting 
belt Ss detailed (right |. Electromagnetic 
dutch Is seen In cutaway | left |. 



RATIO 

2.503. F 



SEGMENTED 
METAL BELT 



UBARU has scared the ’89 
technology coup, with the first 
l^P continuously variable transaxle 
(C VT) sold in America. 

The CVT in the Justy doesn't shift 
gears , but continuously changes ra- 
tios, It's an automatic that can out-ae- 
ederate or out-economize an expertly 
driven manual, It dates to the 1959 
rear-drive Dutch Daf (now Volvo), 
but only the shifting principles are 
similar: There’s a pulley at the end of 
the input shaft from the engine and a 
second pulley at the end of the output 
shaft to the wheels, and there s a met- 



al belt around these two pulleys. 

The input and output pulieys are 
split, so the halves move apart or are 
pushed together (by oil pressure). 
When accelerating from a stop, the in- 
put pulley halves arc apart and the 
belt rides near the center. The output 
pulley halves are forced together by 
input pulley tension on the steel belt* 
so the belt rides near outer edge (see 
illustration above). The effect: a small 
input pulley driving a large output 
pulley, equal to a small gear driving a 
large gear, for a low gear ratio— 
2,503:1, in this case. 



As road Hjieed increases, hydraulic 
pressure holding the input pulley 
halves apart is reduced , so the pres- 
sure on the output pulley halves part- 
ly overcomes it. The input pulley 
halves close up and the output pulley 
halves spread. This shiftlessly re- 
verses the situation, increasing the 

effective diameter of the input and 
decreasing that of the output., so the 
differences in diameter gradually nar- 
row and eventually switch. When the 
output is smaller than the input, the 
transmission is in overdrive — a ratio 
of 0.497:1 is shown in the inset above. 
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Dependability: 



C 




Profile in quality #9. Far the. Sth 1 ear in a nnv owners of Ford Motor Company* cars and trucks 
hare reported fewer problems, an average* than owners nf any other vehicles design? d. and hnift in. 
AVj rth America * And this dependability is harked hy Ford with a fi \var/60Mf.)0 mite powertrain 
warranty on all Lincoln, Mcrrurv and Ford cars and light trucks** 



FORD 

MERCURY 

L INC 01 n 



One more reason 
Ford Motor Company 
has designed and built 
the highest quality 



American cars and trucks 
for 8 years running. 




Quality is Job 1. 



KOBO 1 UMEQJ.N ■ UEHCLRV ■ KURD THl f kS ■ KURD TK-MTCIRS 






*UEised go mi nf uwd«r- repflfird prahlcrm in a serit 1 * uf surveys n't Bl - 88 models designed and built in North America, 

w RjMrictkifis and deductible apply, Ank jHMjr dealer for a copy c*f ii iin limited wurnuuy Buckle up — Together U'C cun save lives. 







NEW BREAKTHROUGH 



Girl 

watching 

Glasses 

It’s not realty X-ray vision 
but get ready for the next best thing . 
Amazing new sunglass concept. 

Ynu Gen' I IH Ih* 
eyes of th 4 w«ir«r, 




By Joseph Sugurman 

What you are about to read, is a ma- 
jor new design change in sun- 
glasses— one SO different that there 
is nothing like it anywhere. 

What if you had eyes in the back 
of your head? Just imagine the fun 
and even the safety you would enjoy. 
Well, we’ve got the next best thing, 

THREE NEW FEATURES 

They're called RearVision™ sun- 
glasses and they let you actually see 
behind your back. First, the lenses 
are flat not curved like other 
sunglasses. Second, RearVisions 
have a reflective mirror coating not 
only on the outside like many pairs 
but on the inside too. Finally, Rear- 
Vision™ sunglasses are wider than 
other sunglasses. 

The three design features (patent 
pending} combine to produce a pair 
of sunglasses that let you view other 
people (without them knowing it) no 
matter if they're at the aide of you, 
in front or even behind you. Here’s 
how, 

EYES BEHIND HEAD 

The special lens is wider than your 
face and angled slightly. By turning 
your head slightly to the right or left 
and glancing to the edge of the 
frame, you see the 3cene behind you. 
It’s like having rear view mirrors or 
even eyes behind your head- But 
there’s more. 

The front mirror coating reflects 
light like a mirror so it doesn’t let 
anybody see your eyes to tell who 
you’re looking at. 

For girl or boy watching, the Rear- 
Visions are ideal. That might seem 



obvious. But think of the sunglasses 
as a great security device and a great 
pair to wear while riding a bicycle. 
Teachers can keep an eye on their 
class while they write on a 
blackboard. And back seat drivers 
can feel a lot less tense. 

But for watching the opposite sex 
it's the ultimate pair, Guys can keep 
an eye on a lovely lady long after she 
passes and a girl can see which guys 
turn their heads after she passes. 
Rear Vision™ sunglasses have a few 
more great features. 

ADDED SAFETY 

The lenses have the popular 
BluStarnr coating which helps reduce 
glare and filters out the dangerous 
ultra violet light. You get added safe- 
ty for your eyes as well as the latest 
in lens design and technology. 

Finally, the lenses are scratch 
resistant Del star,, designed to give 
you years of use. But if you ever 
damage your sunglasses, no problem. 
The manufacturer will replace a pair 
for simply a small postage and handl- 
ing charge for a period of three full 
years during their 3-year limited 
warranty. 

AS AN EXTRA PAIR 

If you already own a pair of 
sunglasses, you’ll enjoy a pair of 
RearVisions as an extra pair. There's 
simply nothing like them. Use them 
for security, for sports or for girl or 
boy watching. Take them to the 
beach, ski or take a bike ride. Or 
simply amaae your friends. The 
sunglasses come in either cool matte 
black or bright glossy white. 



Each pair weighs only 1 Hz ounces, 
measures approximately 6” wide and 
comes complete with a free carrying 
case and 3-vear hassle-free limited 
warranty. And. if for any reason, you 
are not completely satisfied with your 
pair, simply return them anytime 
within 30 days for a prompt and 
courteous refund, 

RearVisions are manufactured by 
Nubaloo^.a division of BluBlocker® 
Corporation— one of America’s most 
innovative and creative sunglass 
companies. 

SECURITY OF KNOWING 

Enjoy the security of knowing who 
is behind you w'hife you enjoy the 
view r in front with the most in- 
novative new idea in sunglass design. 
Order a pair of RearVisions at no 
obligation today. 

To order, credit card buyers call the 
toll-free number below or send just 
$19.95 plus $3 postage and handling. 
But order quickly. Maximum charge of 
S3 postage and handling per order. 
Please specify the exact model number 
(shown below' in parenthesis). 

White Model <40400 A) $19,95 

Black Model (4042GA) 19.95 




3100 Duncteti Clare. Suite, - 801 
Northbrook. Illinois 60062 

CALL TOLL FREE BOO 223-5000 

IL. f-ehnM Ir* -nit l 7*1 tux JS/. A Lirnup, Inr , L9)ift 





The clutch arrangement uses an 
electromagnet with grooves fillet! 
with metal powder. As Lhe driver 
steps on the gas pedal, a computer 
send* a low- hurst of current to partly 
engage the dutch* and as the pressure 
on the pedal increases* dutch engage- 
ment is correspondingly increased. 

The original van Doorne design 
used a 30,000-mi ie rubber belt, com- 
pared with today’s lifetime steel belt. 
The Dutch developed the steel belt, 
but when plant delays held up the 
original production schedule, Subaru 
sent engineering staff members to 
help in exchange for guarantees of ini* 
tial production- Several other manu- 
facturers are still clamoring for belts 
for their vehicles. 



gagement for 2wfL The '88 Corolla 
4wd has a, simpler version of this sys- 
tem, but without the sensors-into- 
cnmpuLer mntrols. 

The Supra has a novel approach to 

decreasing power steering assist with 
increasing road speed, I nate&d of flu id 
bleeds and flow control valves to re- 
duce assist, a hydraulic reaction 
chamber under the control valve in 
the steering box adds resistance. 

in this chamber are pairs of pistons 
that exert opposing pressure against 
a lever on the end of the control valve. 
The opposing pressure is determined 
by a part ial power steering pump fluid 
flow F to the reaction chamber, which is 
controlled by a computer-operated 
duty-cycle solenoid valve til flutters 




INTAKE 

PORT 



NOTCH 



SECONDARY 

HUf'FEEfLY 



V. VACUUM 

worofi 

1 Notch In 2 40£X p j cofnputcr-coritrolled wconday thfoftJ c aids Icw-rpm turbuLent*. 



Encjlne computer s^gnali vacuun motor to cfo»u^ndary throttles at idle. 



Toyota 

Toyota’s go-slow-on-tecbnology repu- 
tation surely doesn't apply to multi- 
valve engines, The last 2- valve, in. the 
Cre-Hsdda, is replaced by the Supra’* 
4 -valve-per-cy under in-line Six, 
Toyota also picked up an expensive 
4-w heel-drive design feature from 
Porsche’ a computer-controlled cen- 
ter differential to vary the Lorque- 
splil between the front and rear 
wheels. The most sophisticated 
Toyota version, on the l^H!) 4wd 
Catnry , transmits sensor inputs from 
vehicle speed* rear- wheel speed, 
throttle position and the antilock 
braking computer to the transmission 
computer. It controls solenoid valves 
that regulate hydraulic pressure to 
the center differential's hydraulic 
clutch* to manage the torque split. 
And of course* there’s manual disen- 



to maintain a desired fluid flow, much 
like a carburetor feedback solenoid). 
As road speed increases, the solenoid 
valve allows increased fluid flow to 
the reaction chamber. 

In this design* the torsion bar in the 
steering box that provides the base- 
line effort can he very light, and even 
with a system failure, there’s still only 
relatively moderate effort. Only a 
slight force overcomes the torsion 
bar, so with power assist parking ef- 
fort is minimal, while the addition of 
resistance with road speed provides a 
very stable feeling even in the 
straightahead position. 

Just to prove it hasn't ignored the 
rimple-buL-hdpful, Toyota has a W]N- 
THR park position in the Cress ida's 
recessed wipers. Manually push the 
wipers up to an exposed position and 
they'll park there. This eliminates 



digging ice out of the recess to free up 
the wipers. 

Nissan 

Putting butterfly plates in the intake 
manifold and cylinder head isn't new* 
but everyone else uses them as sec- 
ondary (or tertiary) throttles. Nissan 
has a couple of novel new uses. 

The 3. (Miter V6 in the ne w Maxima 
has a dual-plenum intake manifold 
and it’s designed for good low-end 
performance. At higher rpm, howev- 
er, airflow' is out of sync with the 
opening and closing of the valves, so 
there are feedback disturbances that 
actually impede airflow and, there- 
fore, high-speed performance. 

Nissan's answer is a butterfly plate 
(controlled by a vacuum diaphragm 
La mu in the common wall between Lhe 
two plenums, and at 3200 to 3500 rpm 
(depending on readings from the 
throttle position sensor), the engine 
computer triggers a solenoid vacuum 
valve that operates the diaphragm 
unit to open the butterfly* balancing 
pressures between the plenums. 

The 2. 4-liter 3- valve 4-cylinder in 
the new 2405X has a notched butter- 
fly plate in each intake runner, with 
all four butterflies on a shaft con- 
trolled by a vacuum diaphragm (see 
Fig, 1). 

At idle, the butterfly is dosed so 
only a narrow air stream gets 
through, and only at a particular loca- 
tion* where it flows through the in- 
take port to create a swirl through the 
two intake valves to the combustion 
chamber. Swirl promotes good air 
mixing with injected fuel, for more 
complete combustion and smooth 
idle. At 1000 rpm the engine comput- 
er triggers a solenoid valve and the 
butterflies pop open, leaving wide- 
open aerodynamic ports for maximum 
airflow and good performance — 140 
horsepower at StiflO and J52 !b,-ft. of 
torque at 4400 rpm* 

The new 240SX, a rear-drive, has 
an advanced 4-link independent rear 
suspension, to go with its strut-type 
front. There’s a wish bone-type lower 
arm, two upper arms and a lateral link 
that connects the wheel spindle to a 
subframe The lateral link resembles 
the toe link Ford use* on its 189 Thun- 
derblrd, to force the rear wheels to 
toe-in on braking, overcoming over- 
steer in hard cornering, 

Nissan gets more uniform toe-in by 
splitting what could be a single upper 
arm into two arms with different piv- 
ot points. These multilink designs* of 
which you'll be seeing more, permit 
use of some softer bushings to reduce 
suspension harshness, 
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Mazda 

The standard 2.6-liter 4-cylinder in 
Manila's new MPV van has the same 
displacement as a Mitsubishi Four 
Mazda once used, including counter- 
rotating balance shafts, a Mitsubishi 
trademark. However, the new Si- 
valve engine is pure Mazda. 

The multipoint fuel -injected engine 
develops a so-so 121 horsepower at 
4600 rpm, but Mazda wanted a flat 
torque curve for a van and got it, sur- 
prising for a multivalve engine. 
There's 125 lb. -ft. available the in- 
stant the throttle is cracked, and the 
peak of 149 comes in at 3500 and holds 
until 4500 rpm. Some 80 percent of 
production, however, will get the op- 
tion a i 3, 0-liter Vfi taken from the 929 , 

Helping with the flat torque curve 
is the resonator, a plenum chamber at 
the manifold end of the intake run- 
ners. Adapted from motorcycles and 
used by Mazda in other engines, it 
causes sound waves produced by the 
i nrushing air to create a m i td addition - 
al push for the air, sort of a free super- 
charging effect. 

The balance shafts are in a horizon- 
tal line with each other, just above the 
crankshaft centerline. They don't 
provide the lower-speed benefit of the 
patented Mitsubishi design (one shaft 
high, the other low), but as GM and 
Chrysler can attest, this arrange- 
ment is very helpful too. 

Instead of the widely used main 
bearing girdle fall bearing caps in one 
rigid frame), the Mazda Four has a 
steel plate (with crank throw depres- 
sions) bolted to the bottom of the 
block to add rigidity. 

Daihatsu 

Daihatsu’^ Charade gets a 4- valve- 
per-cylinder 1.3-liter 4-cylinder 
engine ( replacing the 1.3-liter 3-ey Un- 
der) and an optional auto trans (join- 
ing a manual 5-speed). 

Honda-Acura 

Although the I08M Honda and Aeura 
lines are basically unchanged carry- 
overs, the Acura Legend sedan gets a 
double- wishbone rear suspension, re- 
placing the low-friction MacPherson 
struts. Adapted from the Legend 
coupe, it has gas shocks, progressive 
rate coils and a sway bar. 

Mitsubishi 

Anything over 61 horses/liter (equal 
to a horse per cubic inch) is needed to 
be competitive in a naturally aspirat- 
ed 4- valve engine. Mitsubishi's first 
4-valve engine, introduced in the ’69 
Galunt GS, comes in at 67.5 per liter, 
135 horses for the 2.9-liter mill. 





2 Torsion bars, lay-down shocks preserve trunk room In 
Peugeot 405 rear suspension. 



It takes plenty of revs to get the 
1 power, which peaks at 6000 (the en- 
gine redline is a hearty 7000). Peak 
torque (125 lb. -ft.) is at ’5000. 

The fuel -injected, distributor less- 
ignition engine has Mitsubishi's 
league-leading version of counter- 
rotating balance shafts, which are at 
different angles to the crank, and 
start reducing secondary engine vi- 
brations at slightly above fast idle. 

The dual -overhead camshafts are 
belt-driven, with automatic tension- 
ers to eliminate adjustment. 

There's a second 4-valve 4-cylinder 
in the Mitsubishi lineup, for the Mi- 
rage (and Chrysler's Mitsu-built 
Cult), It also produces 135 horsepow- 
er, and from only 1.6 liters. However, 
it's a turbo. 

On the way: a near-200-hp inter- 



cooled turbo 4 - valve 4-cylinder for the 
Eclipse, the car Mitsubishi will get 
this winter from its Diamond Star alli- 
ance with Chrysler (which will have a 
version called the Laser). 

Suzuki 

Companies with motorcycle experi- 
ence are hard to heat fur power in a 
small package. The 1,3-liter alumi- 
num 4-cylinder in Suzuki's new rn ini- 
car, the Swift GTi {0 to fiO in 8.2 
seconds) produces 100 horses from 1,3 
liters (77 per liter) at 6500, close to the 
high-output GM Quad 4's 78/liter, The 
Suzuki also has four valves per cylin- 
der and multipoint fuel injection. 

The Sidekick utility vehicle (aister 
to the Chevy Geo Tracker) has an 80- 
horse Lti-liter aluminum engine with 
hollow crankshaft and camshaft. 



shock 




3 Torsen di fferentia I on Peugeot SOS uses ■womn-and-secTor-type satellite gears, I pelted 
together by spur gears, to provide II mrted-slip^lon without dutches or springs. 
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Peugeot 

While only time will tell if this French 
maker has improved quality to meet 
stiff international competition, we 
can say with certainty that Peugeot’s 



new front-drive 405 sedan is a techno- 
logical front-runner. 

An 8-valve single-overhead-cam 
version develops 110 horsepower at 
5200 rpm. A 16- valve, dual-overhead - 



cam powerplant for the top-of-the- 
line 405 Mi 16 pounds out 150 hp at a 
sky-high WOO rpm. As youd expect in 
ail engine with 7000 rpm potential, 
the cams are direct acting on bucket- 
type followers. 

Both engines are equipped with ad- 
vanced Bosch Mrttronic fuel injection/ 
ignition management. On the 16- 
valve engine, the system indudes a 
knock-sensor circuit that can retard 
ignition timing on a cyl inrie r-by -cylin- 
der basis, overcoming spark knock 
problems with minimal loss of output. 

Another 405 enginaeri ng pi us is an 
independent rear susjwnsion system 
that doesn’t use up all the vertical 
space at the rear of the body that is 
better reserved for passenger cabin 
and trunk (Fig. 2). This suspension 
system locates the rear wheels by 
means of trailing arms. Transversely 
mounted torsion bars provide the 
spring action. Horizontally mounted 
8^ valve shock absorbers accomplish 
damping while rising only a bit above 
the axle centerline to their upper 
mounting place on the axle subframe. 

Peugeot’s restyled 505 will now be 
fitted with a TORSE N limited-slip 
differential (Fig. 3h This type of dif- 




4 G-toderpoirtlve-dlsplacement supercharger bump* t.SL9 valveVWC«Tadoto fSO- hp. 
^ruii- Viapcd vam pump air froriTangmtiaJ outlet to cemerot housing and into engine. 
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•POWER FEED STANDARD* •MILLING* 


•ACCU RAC V .0002* *ANGLE MILLING* 


HIGH ACCURACY FOR THE SERIOUS MACHINIST! 


•CUTS ENGLISH & METRIC THREADS* 






Why Build Your Own Classic Roadster? 



B ecause its a fun and rewinding project. Thousands of people, like 
you, have built and are now driving their own Classic Roadster 
Our kits are engineered for easy assembly and years of driving 
pleasure, And k our quality is guaranteed. If you prefer, we will custom 
build a roadster for you. 

$/wU 're looking far a factory httiif r tu rn-keij roadster or want 
fo build /four own from a first -class kit. Cbm tr Roadsters is the way 
to go. Tr The Editors, Kit Car World Magazine 

N'uw available with V-fi power! 

Also available: Jaguar, MG and *1 passenger Mercedes rqinjductbnn. 



YES, Please send me the fdtariilg infannfttigrc II? I 

□ Ea&y-TtK“Wemhk* Hit l Cuatniu Built | 
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Bl □ (MlOO) ] fi (Tf. nmdLJd ColaJuglrt, phi ^ P|. airtifan^ cranjtnnm 1 
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Cl G <116.0(4 VttS VkienUp (mi-porHf ft mwtei pnrfilffl 11 B" 

___ literature pkjj ! 

D| U<S2JKJ| Ekiaimra OjipciFtiiiulaei report 

N OJtir I 

| Pfoinf (dipt ( \ | 

| PSith^ r^i-t ^ | | 

Addrm . 

Clfty , BUk , Zip 



Call Today for Free Brochure or Videotape Information! 

1 - 800 - 373-9000 2671 

Fnr Internal ional Export Call (?DI> 
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ferential utilises wnrnt and sector 

S cars It) achieve a to rque-se fusing 
rive. 

In operation, the ring gear is 
turned by ihc engine's power. In 
straightahead , normal traction opera- 
tion, the entire assembly rotates at 
road speed. But when one wheel loses 
traction, things get more complicat- 
ed. In a normal differential, the low r - 
Lractinn wheel simply spina, stealing 
power from the high-traction wheel. 

But in t he TORSEN, the low-trac- 
tion wheel’s sector gear tries to spin 
the satellite’s worm gear around the 
satellite’s axis. It’s almost impossible 
for any sector gear to spin its worm 
gear because of pure mechanical inef- 
ficiency. so the whole differential car- 
rier rotates — and so do both wheels. 
Under normal cornering, the out- 
side wheel needs to describe a longer 
arc, and travel a longer distance than 
the inside wheel, necessitating some 
rotation speed difference from one 
wheel to the other. In this case, the 
satellite worm gear on the outside 
wheel rotates its sector gear forward, 
while the inside worm gear rotates 
backward, because the two gears are 
locked together by the spur gears on 



their ends. Because a worm gear con 
drive a sector gear easily, the differ- 
ential action is free of the chattering 
and drag of a conventional friction- 
clutch limited -slip, 

Volkswagen 

Volkswagen’s new front-drive Cor- 
rado sports ear entry won't be hitting 
stateside streets until about March,, 
but it may well be worth the wait 
Corrado's 15-in, wheels, 5-speed 
manual and IRS are standard fare, 
but its 4-cylinder engine is not. 

This little powerhouse reportedly 
knocks out some 150 to ISO horsepow- 
er from only 1,8 liters of 8-valve 4- 
banger. The power boost comes from 
a positive-displacement p belt-driven 
supercharger. Unlike a turbocharger 
or centrifugal supercharger, this unit 
provides boost immediately when you 
tramp on the pedal. 

In contrast to other constant dis- 
placement superchargers, Volks- 
wagen's buffer— or G-lader as the 
Germans call it— is not a Roots type 
(Fig 4). Instead it is a spiral pump that 
resembles a Nautilus shell. The su- 
percharger dmeshafl incorpo rates a 
central eccentric LhaL passes through 



a displacer. The scroll-shaped wall of 
the cti splacer separates t he two sera] Is 
of the supercharger case into inner 
and outer chambers, The displacer is 
fitted with a guide that allows it to 
achieve an eccentric, rocking motion 
between the scrolls but doesn't allow 
it to turn with the shaft. This motion 
opens and closes inner and outer 
chambers, allowing the supe to alter- 
nately draw air b and then expel it, A 
similar unit is already in use on VWs 
Eumpean-market Polo Coupe. 

The G-ladeFs operation is best un- 
derstood if you consider one rotation 
of its driveahaft in terms of four 90 s 
phases. In phase one, the inner and 
outer chambers are both open to out- 
side or ambient air pressure because 
the displacer's wall is centered in the 
opening of each scroll. The outer 
chamber has just passed the point of 
maximum volume, In phase lwo, the 
driveshaft turns, the displacer wall 
swings up, extending the inner cham- 
ber, which fills with air. In phase 
three, the inner chamber is still ex- 
panding but the outer chamber is dis 
placed toward Lhe central outleL area. 
In phase four, the inner chamber 
closes to ambient and the enclosed 
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Jaguar 

Jaguar lSWJy XJ-S Convertible, re- 
leased for sale mid-year L988 t is much 

more than a chopped -top version of 

( pb s the current coupe. Jaguar engi- 
^vVvneers beefed up the package 
1 Co\} with steel tubes in the inner 
vtyr sills and A-posts, while 
tJy strengthening the transmis- 
jtji bioti tunnel, front and rear 
s/f^\ bulkheads , and rear floor area . 
X i •] J Finite element analysis — a 
JJjj computerized way of looking 
at how a complex structure will 
/' behave under load— was used to 
'? study the results. Thus the cowl- 
shake that normally plagues ragtop 
conversions has reportedly been min- 
imized. 

Bentley 

The Bentley flying wings, which one* 
ruled LeMans, were long ago dipped 
as the racing marque fell into default 
and became a aistership of Rolls 
Royce. But in recent years, Rolls has 
worked to reshape the Bentley per- 
formance image. 

The latest effort is a turbocharged 
version of Bentley's aluminum 6. 75- 
liter pushrod VS. No technological 
wonder to be sure, the VS is neverthe- 
less a precisely machined, meticu- 
lously assembled engine, utilizing a 
wealth of fine materials. Although the 
pushrod design is perhaps dated, high 
technology has left its mark in the 
form of a Motronic engine control 
package with continuous flow MK in- 
jection and a twin distributor, twin- 
coil ignition system. Boosted by a 
Garrett AiResearch turbo, the engine 
probably knocks out in excess of 300 
horsepower, although Bentley 
spokesmen— tradition ally— will say 
only that the power is "sufficient." 

Ferrari 

] f we had an extra q uarter mill ion plus 
change to devote to a good cause, we'd 
probably buy a Ferrari F40. That is, 
of course, if we could somehow get to 
the front of the line of the hundreds of 
well -end owed who are begging to 
spend their perhaps not-so- hard- 
earned dollars on one of the £00 units 
scheduled to pound U.S. pavement. 

We’re talking full-bore high-tech 
200-mph race ear here* carbon-fiber 
body; a rigid steel space-frame; a 478- 
horsepower, 4-valve, turbocharged, 
dual-overhead-cam V8 mounted mid- 
ship; huge Pirelli P Zero rubber hung 
on two A-arms per corner. Weighing 
in at a bit less than a ten and a quarter, 
this MaraneJlo marvel explodes to 124 
mph in 12 seconds. The wonders of 
modem science! m 



volume is pushed into the outlet area 
where airflow from the outer and in- 
ner chamber mixes and is deliv- >* 
ered to the engine’s in take . 

Later in the year, VW will / 
introduce a Railye version of f 
its GTI, mating the Corrado \ ' 
biownFourtoaviscous^oupled x, 
full-time 4- wheel-dri ve system. 

Volvo ('l ®- 

Those stubbornly logical eu- \ 'y-= 

gineers from Gothenburg 1 1 
have introduced what may v_. 

well be the world's most well- { 
mannered 4 -cylinder engine in \ 
the 740 GLE sedan (Fig r 5k Dis- \j 

placing 2,3 liters, the aluminum- 
nead dual-overhead-cam engine 
packs four valves per cylinder into 
pent-ronf combustion chambers. Thi.^ 
configuration, now fairly common on 
better high-performance motors, is 
complemented by a twin balance shaft 
arrangement that keeps those four 
big barrels from becoming unruly. 
Rotating at twice the engine speed m 
opposite directions and positioned at 
different heights, the shafts balance 
the forces generated by the paired 
pistons of a 4-cylinder engine. 

In keeping with the high-civiliza- 
tion theme, the engine is fitted with 
self-adjusting hydraulic tappets. 

Mercedes-Benz 

Daimler-Benz has added a passenger- 
side air bag to its Supplemental Re- 
straint System for certain models in 
the 1989 North American lineup. 
Mounted behind the right dashboard 
panel, the passenger-side bag is ap- 
proximately three times as big as the 
driver's bag. Since it must inflate just 
m quickly as the driver's bag, two in- 
ftator units are used. 

The new passenger-side air bag and 
the driver-side air bag. which was 
first offered for some North American 
models in 1984, are deployed by a 3- 
threshold sensor system that was in- 
troduced last year. This electronic 
circuitry measures deceleration force 
vectors to determine when the air 
bags and/or emergency tensioning 
seatbelt retractors (ETK) should he 
deployed in a frontal or offset frontal 
impact. At a first or lower magnitude 
threshold, only the ETR is activated 
— provided the seatbelt is buckled. If 
a belt is not buckled, the air bag for 
that seating position is inflated. At a 
second, higher magnitude threshold, 
the air ha^s are inflated, and — if 
either belt is buckled — the ETR is m- 
tivated. If the pas^ngeris seat is not 
occupied „ the passenger's air bag is 
not inflated. 



HTOfrAUIlC 
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1 Volvo 740 GLE motor sports twin balance 
shafts 16 vataHy hydraulic tappets- 



Sterling 

Sterling gets the 2.7-liter V6 that will 
be used in Acura Legend, beginning 
in February. It replaces the current 
2,5-liter unit and will reportedly up- 
grade what is now merely Sterling 
performance to Legendary levels. 

Introduced with the new engine is 
an electronically controlled 4-speed 
automatic. Replacing art existing 4- 
speed auto, it is reportedly much 
more efficient. Controlling shift 
points based on data from various sen- 
sors, including engine load and speed , 
it should better utilize engine torque 
and improve d ri vability . 

BMW 

The new BMW 5-Series premiered cm 
this side of the Atlantic in October. In 
strictly hardware terms, there's little 
that's brand-new* The powerpknts 
are the current 2. 5 Six and the Sne 3.5 
Cylinder from the 735i. Front sus- 
pension k the fairly common but very 
efficient independent strut-^a design 
that, unlike MacPherson strut types, 
permits optimization of strut and 
spring location. 

Rear suspension employe BMW's 
traditional semitrailmg link& r This is 
supposedly a dated design, but BMW 
engineers seem to be abie to work 
magic with it. 

And that's apparently the key to 
the new 5- Series: a ready super job in 
terms of making all the parts work 
well together for a remarkably well- 
balanced, confident automobile, a 
fully developed, finely honed render- 
ing of current technologies. 
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rear. The SE anrl USE share a «■()- 
literTBI engine, the others a i. 6-liter 
TR1. The base car uses a4 -speed, the 
other's a 5-speed or optional 3-speed 
automatic. 

Subaru introduces the first produc- 
t soil electronically controlled, con- 
stantly variable transmission ever 
suld in this country on the Jitsty. The 
J list v also has new styling anti up- 
graded suspension logo with the 
stepless transmission. The ramiliar 
Subaru* are redesigned — the wagon 
gets a raised roof — and the veteran 
Hatchback is in its final season. 

A whole new line, called Legacy 
(Camry an d Accord competitors), will 
originally be sourced from Japan, 
then from the new Subaru- 1 suzu plant 
in Indiana. Loyale and Legacy, both 
1 cars, get an April intro, 

Suzuki adds thy Swift GTi t a 1,S- 
literdohc 4-cylmder, multipoint 
fueUnjecteil HJU-bp hatch back^ with 
styling somewhat like the smaller 
Metro sold by Geo dealers. It should 
be the quickest smalt car sold in the 
U,S. with a 0-60 time of just over H 
seconds. The front-drive ^ubcompact 
has struts and coil springs front and 
rear. An automatic transmission is 
available. The Swift is joined by the 
Sidekick, a new sport futility vehicle 
essentially identical to the Geo Track- 
er. The 4wd Sidekick will be available 
in hard and soft-top versions. It has a 
throttle-body injected 1 .6-liter ultra- 
light Four, sohe, HO hp at 64 TO rpm n 
alloy block, alloy head and hallow 
crankshaft. Hot ho- speed or 3-speed 
automatic transmissions are avail- 
able, The Sidekick is larger and wid- 
er — a “grown-up 1 ' Samurai. 

Toy ola has a brand-new Cressitla, 
much smoother, rounder and rather 
blander than the angular car it re- 
places. Cressldais std! frunt-eqginech 
rear-drive with a 3,0-ljter 24 -valve 
dohe inline Six, It has a strut-type 
front suspension, twin -wishbone rear 
with coil springs all around, all bear- 
ing on a much more rigid unit body. 
ARS is optional The new Cressida is 
longer, lower, wider. The engine 
management system interrupts pow- 
er when the automatic transmission 
shifts to smooth the shift further, A 
transmission computer provides 
antisquat and consistent transmission 
braking. 

The Corolla line, new for 'HE, add* 
4wd as an option on the sedan, The 
rest of the Toyota line is refined but 
esse til tally earned aver. 

Lexus, Toyota's luxury division, 
will have its offerings ready next 
September. The 19S1 models will be 
previewed in PM next month.— LF . 




’An Audio Guide To 
Tour Car’s Performance ” 



The sounds made by your ear can alert you to needed 
maintenance and help avoid expensive repairs. 

SOUND ADVICE is art audio cassette tape containing 20 of 
the most common noises that your car can make. 




This unique auto diagnostic tape has been compiled by Mon 
Schultz. PM s popular and expert contributing automotive 
edi tor with t h e conpe ra I ion of t he G eneral Motors Corpo rat ion , 

The tape breaks down noises that come from inside and 
outside the engine, as well as from underneath the car. 



With SOUND ADVICE you can hear the noise with the ear 
ru lining under normal operating conditions. Then the back- 
ground noise is filtered out so that you ran better isolate the 
sound to identify the defective part. Play the tape in your car s 
cassette deck for on-the-spot comparisons. Play It In the quiet 
of your home to sharpen your listening skills. 

Listen To What Your Car 
Has Say/ 

Help avoid a major breakdown that can leave you 
stranded along the side of the mad. SOUND 
ADVICE will help you keep your car in peak 
performance. For a few dollars investment you 
can save hundreds! 



Only $ 7.95 



# V-1G10 
Send to: Popular Mechanics 

Box 1014. Radio City Station 
New York, NY 10101 

{Please mnlcp chart - or money order payable to 
Popular Mechanics) 
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TREASURE TRAINS 

(CimiiftHcd fmm jmge ?$/ 



THE “IMAGE MAKER 



Htm 



SEND $ 6 »~ NOW 

FOH YOUR 

COMPLETE PORTFOLIO! 

(Show friends and 
relatives and watch 
their reaction!) 

A PROVEN 
MARKET: 



Homes 

Mobile homes. 
Heslaurfinlfi 
Candos 
Apartments 
Offices 
Hotete/moteta 
High profit 
Low cost 



A Great Business or Hobby 
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WALLPRINTING 
1\irns decorating 
walls from 

WORK to FUN 

& MONEY! 



We coiikl have named 
Ihra hand held machine 
" THE MONEY MAKER’ 1 
because It earns 
- |7San hogr 
fasl, simple. & easy, 
printing beautiful designs 
on aimosi any surface 
using standard 
laytex paint? 



PRINT BORDERS, FULL WALLS, ACCENTS, CURTAINS, and much moral 



TO ORDER YOUR PORTFOLIO: Send £695 (check or money ordar) with name, 
address zip code. £ phone number to 

RK ASSOCIATES 

1250 T I LG HM AN STREET 

ALLENTOWN, PA 1BI02 

VI SAi>AI ASTER CARDS ACCEPTED-CALL f (21SJ Tm-t24Q WEEKDAYS t-9 
SATISFACTION QtlARAHTEEDE 



New Scanner 
by AOR 




100 Channels 
800 MHz 
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WORLD’S SMALLEST 

WEA THER S TA TION 
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ware the high-end items, the most ex- 
pensive, ami therefore, the ones pro- 
duced in the smallest quantity. Fur 
example, one oddity (now valued at 
$600 to &H00) is the Lady Lionel set 
from the late f &0s. With its pink en- 
gine, white and gold transformer and 
ears painted in a rainbow of pastels, 
the Lady Lionel represented a dis- 
tinct departure from the main line, 
N lj t surp ri singly, it derailed. 

Items selling for top-dol lar must 
not only he in mint condition but must 
include their original boxes as well. 
Al the upper end of the Lionel price 
scale is the standard gauge State set 
that couples any one of three different 
engines to four passenger cars embla- 
zoned with the names New York, Illi- 
nois, Colorado and California. This 
combi nation can fetch SMOOfl. 

The figures associated with Mark- 
lin are substantially higher. An ex- 
tremely rare HO locomotive, made in 
193ft. sold at auction in 1981 fnr just 
under $40,000. Fewer than a down of 
the model are known to exisl . 

Always known for its quality and 
workmanship, Marklin produces 
trains ranging in rise from I-gauge 
(3 V- in. lx- tween rails, 1 to 32 in scale) 
to the tiny Z [ 1 to 220). With Z-gauge, 
elaborate layouts can be set up and 
operated in minimal spaces. One such 
outfit is available in a briefcase. 

Marklin was the first to introduce 
digital electronics to model railroad- 
ing, Its digital system lets you oper- 
ate up to 80 HO trains and 256 switch- 
es and/or signals on a single layout, 
and can be programmed through a 
personal computer. The company's 
catalog currently contains several 
digital engines and, with the simple 
retrofitting of a chip, others can be 
converted to digital operation. It’s a 
good bet that these first Digital HO 
mod pis already are co I lector 's items. 

Aside from the astronomically 
priced rarities, acquiring toy trains is 
not necessarily a rich man’s sport. 
Many older Lionel cars are available 
for under $5, about what they sold for 
when new, Small 4-6-4 steam engines 
can be had for about $1 W, and some 2- 
4-2s Hell for as low as $5U. Brass scale- 
models are another story'. 

I f you’ve got trains in your attic or 
cellar, and you're curious to iearn 
their value, author Ron Hollander of- 
fers free appraisals of toy and model 
trains hy all manufacturers. Send 
Hollander a stamped, self-addressed 
envelope and the following informa- 
tion: manufacturer, type of engine or 
car, numbers and lettering, color and 
condition. Sharp photos help, but 
aren’t necessary. m 
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Make The Technology Store ^ 
Your Christmas Headquarters 




Hands>Free Audionic FM Walkie-Talkies. 

There's no headset— you can communicate even 
while wearing a bike helmet or hardhat Comfort- 
able earpiece is also the "audionic" microphone. 
Clear FM sound. 49 MHz band, Belt clip, #21-404 
TANDYFAX T000, Send letters, contracts, dia- 
grams, even photos across town or the world for the 
cost of a phone call. Built-in timer allows operation 
when phone rates are lowest. It even doubles as a 
convenient, personal copier. Never put off till over- 
night what you can TA/VDYMXtodayl #43-1200 
Two- Line Cordless Phone. Handy extra features! 
Our ET-422 has LED line-status indicators on hand- 
set and base, 30- number auto -dialer, amplified re- 
ceiver and selectable security code. #43-560 



VHS Hi-Fi Stereo VCR. Just add speakers to enjoy 
sensational hi-fi stereo sound on prerecorded tapes 
and stereo -TV broadcasts. Realistic® Model 44 has 
a 10-watt -per- channel stereo amplifier, fast and 
easy remote programming with on-screen display, 
HQ for sharper video and a 122-channel cable- 
compatible tuner. See and hear it today #16-614 

Avullflble Only m 

Radio /hack 

The Technology Store™ 

A DIVISION OF TANDY CORPORATION 

Frm*l ppply ai parlici.uhng Ratio Stuck flam and dealers 





CABLE T,V. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 




is a unique & patented 4 in 1 mech- 
anical support device that puts the 
mechanic in a good position to work 
with maximum reach and mobility for 
Song periods of time without the 
usual back pain. 

Introductory Offer 
$1 95 

JOpDarkil 4 ■ * E rt« n lion Only *41 ir U* f 
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Su couk DA 1 -41 6-934-3395 




FfllESEN ENTERPRISES INC. 

Main P.o. BOX 2703 , Niagara Falla, N Y. 14302 

* CE ATI FI ED CHEQUES m C.O.O. * 





giant inflatable toys of gre-historic monsters 
who ruled the earth millions of years ago 
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Here % i tinning mepitminr with imi g i in l tire 
co l led ion st pr? hnterin HIJHSMJnSai ihit low 
price oi JHI pins pail 4 himjidfl* per ut 
Command mem m your every prank rots i hem 
in the nr they ilwiyt imti on itieir ini 
awing ing and swiping in every Hireclmn 
wMhaul lining aver One-piece mniflig 
Hie i calftHul ifflprmMtf iitutinliarts Balloon 
like thtptt inline easily 

Great lor children; itrriNc far 
parllei. stupendous lar ad tills! 
Guaranteed id please nr man ev -back 
levcept. poll A tiindll 2 tad weeks 
delivery OftOEH NOW! 

PR HIT njrtir Iddr III HID flf 



HUBBARD HOUSE, DEPT. $-114 

615 £ Dan i a Stacti Sivd. 

Dama, Florida 11004 



AH Jerrofed, Oak. Hamlin, Zenith, Scientific 
Atlanta, Magrwo* and all specialized ca- 
ble equipmenl avaifabie (or shipment within 
24 hours. Far Iasi service MC'VlSA or 
C.O.D. telephone orders accepted SOC- 
E48-303D60 Day Warranty (Quantity Dis- 
count) 6 A,M to 5 P M. Monday ltirough 
Friday Central Time, Sell Addressed 
Stamped Envelope 1 60s postage tor FREE 
Catalog), 

Midwest Electronics Inc, 

5143 W. Divuruy * Chicago, IL 60639 
He Illinois Orders Accepted 



How To Buy 
Seized Autos 
Dirt Cheap 

LiLE^modcl Luxury A ulna, Yacht*, Beall, 
Airplane** V*(it b Trucks. Furniture, 
Stereos. TVs, Expensive Jewelry, much, 
much mure i4iid in Gow'i Drag Raid* 
and Surplus. Buy for own use or resell pi 
010 PROFITS- SlE» now being held in 
your area and around LI.S.A. Fen Lntor- 
matien phone J -216 453-3000, Ext. 
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BUILD YOUfl OWN 
ROCKET MOTORS! 

*« POUNDS THHUSH 
* FIFTY CENTS EACH! 

' BUILD ft DOZEN IN AN EVENING 

WURKHt IfprU^Rm mmi mTdu rjB 
taut nurM •.* hip q*m ym HM mu** m mm 
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OWN SHOP ^ 
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iifth-lBB inu nit* It ■ new 
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system in the Escort hi the early IbiKte. 

JBL, of course „ is not the only speak- 
er company working with a carmaker 
Bose has a longstanding relationship 
with the Deteo Electronics division of 
General Motors. A sneak preview of the 
Delco/ Bose system designed for the 
1989 Car] iliac indicates that this part- 
nership is evolving as well 

As in previous Peleo/Bose systems, 
the front door speakers are ported J VL- 
in. full-range speakers. The rear speak- 
ers. once the same size as the door 
speakers, are now 6 x 9-in. full-range 
models. The larger rear speakers give 
Lhe system better bass response. Also 
improving the sound quality is the deci- 




FfcftfJBL subwoofer gets punch from Its 10- 
IHer enUosure, MflMtHi In trunk. 



siou to double the power output of the 
four amplifiers to Jo watts each. 

While the Bose system for the 1389 
Cadillac was generally pleasant sound- 
ing and enjoyable, Bose seemingly 
hasn't fared as well in the partnership it 
has developed with Nissan. 

The Missan/Bose system has a third, 
silent partner. As demonstrated in Nis- 
san^ new Maxima, the cassette receiv- 
er is supplied by Clarion. The Clarion 
Cassette receiver incorporates three 
.special circuit* designed by Bose *]iecif- 
Ecally for t he Maxima. One of the circuits 
acts much Like a loudness, control in that 
the low-frequency content of a signal is 
reduced less than the high -frequency 
content aa the volume decreases 

The second circuit compensates for 
what Rose characterizes as deficiencies 
in some FM radio broadcasts. If the cir- 
cuit perceives a signal overload from a 
very strong station, it automatically 
drops the level to a safe position. 

The third circuit affects the rear vol- 
ume control. Since must bass informa- 
tion is coming from the rear speakers , it 
wouldn't be wise t-o eliminate the sound 
of them entirely. Some people do jusL 
LhaL when they adjust the tail&r control 
all the way forward. The Bose circuit 
make a sure the rear speakers can't be 
turned off entirely. Even if you push the 
fader control aa far forward a* possible , 
the rear speakers will continue tu repro- 
duce those frequencies below 200 Hz. 
Each of the four speakers, incidentally, 



is powered by a 80- watt amplifier. 

Despite the use of some impressive 
circuitry and good quality shakers, the 
KfUaan/Boae system really doesn't de- 
serve its premium label The ba*^ re- 
sponse, in particular, seemed poor and 
muddy in quality. Overall this Nissan' 
Bose system exhibited a singular ability 
to make esc king music sound dull. 

Bose and Nissan, of course, have the 
opportunity to make a change in their 
audio system if they want. So while 1 
can't recommend the Nisa&n/Buse audio 



system as an option right now, it may be 
worth relistening to in six months or a 
year. Bose, meanw hile, seem.s intent 
upon being the brand-name speaker in 
as many cars as possible. The Ruse sys- 
tem already is in the Acura made by 
Honda, and visitors to Audi showrooms 
will goon see a Rose option there as well. 
Bose wants in be your car speaker com- 
pany and while it has every right to try p 
it's already been demonstrated that 
what works well in one car doesn't al- 
ways work as well in another. m 




It can do so much, 
it's almost unfair to call it 
a sander. 

The new Delta 1" Belt Sander is so handy that there’s almost 
no end to what you can do with it. And at only $69.95, just think 
what a great addition it 'd make to your shop. 

You can use it to sand, grind, deburr, con- 
tour, sharpen, buff, or polish just about any’ 
material. It uses standard 1" x 30" abrasive 
belts. And there’s a power take-off for mount- 
ing an accessory' flexible shaft with attach- 
ments that can do dozens of extra jobs. 

In fact, our new 1" Belt Sander 
does so mam F things so well, you may' won- 
der how you ever got along without it. Call 
toll-free for the name of your Delta Dealer. 

Delta International Machinery Corp., 

800/438-2486 (in Eft. 800/438-2487). Building 

On Tradition 

Adelta 

A Pentarf Company 
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With an available Sfl 

of payload, it hauls, Vmriri ifww«bwi/o f^ucou 
automatic and fuel-injected V-6, it moves . And 
with now anti-lock rear brakes and ottr exclusive 
7 year or 70. 000 mite Protection Plan * it has no 
competition. The midsize 19S9 Dodge Dakota 
In a class by itself. 7 T0 



'Sir** powertrain warranry^ its restrictions at dealer 
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How To Install A 

STORM DOOR 



BY JOSEPH TRUfNI, Shop And Tools Editor: PM Illustrations by George Retseek 



A STHE LONG shadows of 
summer fade and cooler 
weather approaches, it's time 
to think about the upcoming heating 
season and ways to improve the ener- 
gy efficiency of your home. Or, stated 
more simply, how to reduce heating 
costs and save money. 

Creating a formidable first line of 
defense — blocking cold air before it 
can enter the house — is a key step in 
defeating old man winter. One of the 
m^jor culprits of heat loss is a home’s | 
front door. Each time the door is 
opened and dosed, a blast of cold air 
steals some warmth. The traditional 
way to deal with this problem is still 
the best Way— install a snug-fitting 
storm door. 

A storm door is more than simply 
another barrier against the cold. A 
properly installed storm door forma a 
huffier of air between the two doors to 
insulate and protect the house from 
extremely cold, windy conditions. A 
storm door also allows you to open Lhe 
front door from inside without invit- 
ing in snow, rain or the most recent 
northerly cold front. Many of today’s 
storm doors come with screens and 
removable windows for year-round 
use. Some homeowners prefer to re- 
move the storm door each spring and 
install a screen door for use during 
spring and summer only. 

Storm doors are available in a wide 
variety of sizes and styles to fit your 
home and budget. A prehung unit is 
the easiest to install since it comes 
with the hinge and outside mounting 
flange attached to the door. Choose 
from doors made of wood, aluminum 
and new tough plastics. 

Before you go shopping for a door, 
measure the inside dimension be- 
tween the doorjambs on the front 
doorway. Also, measure the height of 
the door opening. 

The prehung door we installed, 
called the Forever Door, is made of 
tough polypropylene and is guaran- 
teed not to rust, crack, dent, split or 
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rot. It features the latest energy-sav- 
ing design and easy do-it-yourself 
installation. In fact, the entire instal- 
lation took less than 2 hours. One of 
my favorite features is the self-stor- 
ing window and screen that slide 
down into the bottom half of the door 
for safe, convenient storage. The 36- 
in. -wide x 80-in. door costs about 
§200, A 32-in, -wide model is also of- 



fered. Contact Emco Specialties, Box 
853, Des Moines, IA 50304. Or, call 
toll-free (800) 262-0075, 

Prepare the opening 

The first step is to prepare the open- 
ing to accept the new storm door. Re- 
move the old storm door, if necessary , 
and any ornate trim or molding that 
will interfere with installing the new 
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f If the door opening Jj a little too wld# 
to/ the do or, f«wn athln woodrtrlpto the 
Imlrfe of the door Jamb with finishing na I Fi. 



door. Next, hold the door in the open- 
ing and check the fit. 

It may be necessary to add a thin 
. wood atrip to reduce the opening (Fig. 
1). Now’s a good time to repaint ami 
touch up, if necessary. 

Once the door opening is prepared, 
check the installation instructions for 
the height where the rain cap that fits 
over the door should be installed. For 
the door shown, the rain cap was posi- 
tioned 80% in, above the sill. Attach 
the rain cap with just one screw at this 
time. Next, take the distance from 
the sill to the underside of the rain cap 
and subtract W in. In our case, this 
comes to B0'4 in. This measurement 
determines the length of the hinge- 
side mounting flange, also called the 
Z-bar. Note that the flange is several 
inches longer than necessary so that 
you can cut it to fit your door opening 
exactly. Use a hacksaw to cut the 
flange to length (Fig. 3). 

Run a bead of latex caulk down the 
back of the mounting flange. Tilt the 
door into the opening ami align the 
top, outside edge of the flange with 




2 Screw ttie rain cap to the top Of the door 
opening. The extruded aluminum cap helps 
divert rainwater away from the opening. 



the end of the rain cap. Drive one 
screw through the uppermost screw 
hole on the flange to hold the door in 
place. Next, hold a level against the 
flange to make sure that it’a plumb, 
then drive in the remaining screws 
(Fig, 4), Remove the one screw hold- 
ing the rain cap in place and apply a 
bead of caulk to the back of the rain 




7 Fa j ten the lateh-ilde mounting flange 
with icrewi. Check ipacc between the 
flange and door before driving screw*. 




1 T I rural! the dead bolt opposite the key 
fock. Be tore that the flat jpIndJe li seated 
properly In Che center of the bolt auembly. 







11 A simple L-shaped strike plate it uacd 
to engage the latch and hold the door 
dosed. Screw strike plate to doorjamb. 




i Prehung unit comes with hinge and 
mourning flange attached to door Cut off 
oversized hinge to fit opening exactly. 



cap. Reinstall the rain cap with even 
apace along the top of the door, and 
drive in the remaining mounting 
screws. 

NoWj measure from the sill to the 
underside of the rain cap on the latch 
side of the door to determine the 
length of the latch-side mounting 
flange (Fig. 5). Cut the flange to 




I Slip door sweep over Bottom of door 
and adjust It so that It forms a tight seal 
against till- Fasten sweep with screws. 




f S Screw the jamb bracket In place, at 
shown, to support the automatic door clos- 
er, Fasten It with four 1 '/Her, NO* 1 Z screw, 
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14 After jcfpwlng the door bracket to the 
Jmlde o# the door attach the closer by In- 
serting a locking pin through the bracket. 



T V Dwr fe at u re i a n adj ustabJ r w\ ndow 
that locks at several positions, window can 
be lowered and stored In bottom of door. 



14 Fiberglass screen stores In bottom, 
too. Pull up screen when needed. Window 
and screen can be cued simultaneously. 



4 Cut ewtruded aluminum flange to length 
with a hacksaw, fie careful not co pul! out 
factory- Installed weatherstripping. 

door sweep that slips over the door 
bottom (Fig. 8), Adjust the height of 
the door sweep so that it forma a tight 
seal against the sill when the door is 
dosed. 

The door conies with prebored 
holes so that installing the knob and 
lock assembly is quick and easy. Sim- 
ply follow the manufacturer's instruc- 
tions. Note that our door also has a 
key-operated dead bolt for additional 
security (Fig. 11}. Another nice 
feature of the Forever Door is that it 
conies with two automatic closers. To 
install, first attach the jamb bracket 
to the hinge side door jamb (Fig. 13). 
Next, fasten the door bracket to the 
inside of the door and attach the closer 
with simple drop-in pins (Fig. 14), A 
small setscrew on the end of the closer 
cylinder allows you to adjust the 
speed in which the door doses. Turn 
the screw clockwise to slow the door: 
counterclockwise for faster closing. 
Open the door all the way and allow it 
to close. Make adjustments to keep 
the door from slamming shut or to en- 
sure t hat it closes completely . IN 



I Measure from the fill to the bottom of 
the rain cap to determine length of latch 
side mounting flange, alio called a 2-bar. 

be the case for most plastic (F VC or 
polypropylene) doors. The required 
space will depend on the air tempera- 
ture at the time of the installation. 

Installing the hardware 

Most doors come with some sort of 
weatherstrip for the bottom of the 
door. Our unit has an easy-to-install 



10 Mourn finger-latch mechanism to In- 
side of door. opposite the door knob. Se- 
cure the Jaicti with Two machine screws. 



§ Ediy-to->nitfll> dwr knob and Jock as 
sembly mount* tom* outside of the I ft-in.- 
thlck door through ilx prebored holes. 



4 Drive screws through predrliled holes in 
the mounting flange to jecure door. Check 
flange with a level to be lure It j plumb. 

length with a hacksaw, apply a head of 
caulk to its back surface and install it 
with screws (Fig, 7), Be sure that 
there's an even space between the 
flange and the edge of the dosed door. 
Also, check the installation instruc- 
tions to see if it's necessary to leave 
space between the door and flange for 
expansion and contraction. This will 
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Hew To Install Interior 

WINDOW SHUTTERS 



BY ROSARIO CAPOTQSTO, Contributing Editor; PM Illustrations Dy George Betseck 




D RESSING UP your windows 
with wood shutters is a great 
way to add an exciting visual 
accent to the decor of your home. In- 
stalling shutters, however, is not sim- 
ply window dressing. These fully 
functional accessories can be swung 
aside for maximum light and visibili- 
ty, or adjust the louvers for just the 
right combination of sun and privacy. 

In addition to the traditional ad- 
justable -louver variety, shutters are 
also available in fbted-louver and non- 
louver, fabric-covered versions. 
Whatever style you choose, however, 
the installation procedure is the same. 

Tools and typos 

While installing interior wood shut- 
ters isn't a difficult job. itdoea require 
careful measuring and trirtuninK. To 
get the job done you'll need a few basic 



tools — a tape measure, saw, plane, 
awl, chisel, drill and screwdriver are 
the essentials. 

Wood shutters are available at 
home centers and lumber dealers in 
single panel sizes ranging from 6x16 
in. through 12 is 36 in. In addition to 
being sold as individual panels, youU 
also find them in sets of four. 

Shutter hardware is sold in a sepa- 
rate kit that includes everything 
you'll need for a 4-panel installation. 
Also available is a hanging-strip hard- 
ware kit that permits vertical and 
horizontal shutter adjustments. 

Don't forget to consider the style of 
the installation. As an alternative to a 
full-window installation, cafe style 
features a row of shutters along the 
bottom half of the window leaving the 
top open. In a tier-on- tier instal lation, 
one set of shutters is hung above an- 



other. One of these alternates is a 
good solution if your window height is 
greater than the tallest available 
shutter (Fig- 1). 

Measuring the window 

First, decide whether you'll be 
mounting the shutters on the inside of 
the window (jamb), or outside the 
jamb on the trim (casing). Installing 
the shutters on the casing is accom- 
plished with a hanging-strip kit and 
shutter fitting is somewhat easier. 
Our instructions describe inside 
mounting, but the general procedure 
for either installation is similar. 

Measure the height and width of 
the area to be covered by the shut- 
ters. Because the jambs or casings 
may not be parallel, measure at sever- > 
ul locations and take note of the short- 
est height and narrowest width 



m 
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1 While Ihelr components are standard, 
shutter? are offered In a range of sizes end 
can be installed in three bask ways. 



measurements ( Fig. 2). 

Using a large steel square, check 
that the window jamb is square (Fig. 
3). If it's severely out of square p then 
mounting the shutters on the casing 
may be the easiest solution. 




1 Check the window jambs for square Se- 
verely out-of-square jamb* make an col- 
lide, casl ng Installation a belter Idea. 




I A £h«rp hand pfane removes nock when 
trimming. Remove an equal amount from 
all shatter? lor un Iform appearance. 



Trimming the shutters 

Check the instructions supplied with 
the shutters to determine the amount 
of stock that can be safely trimmed. 
Then, lay out the shutters in the posi- 
tions that they'll be hung. The tilt- 
rods should be face up with the wide 
rails at the bottom. Flace Vgg-in. 
clearance shims between the shutters 
and allow for clearance where 

the shutters meet the jamb (Fig. 4)> 
Unless the amount to be removed is 
very slight, it p s best to divide the ex- 
cess among all the shutters and trim 
both sides of each to reach the desired 
dimension. Use a hand plane to trim 
the shutters to width (Fig. 5), 

If the window jamb is slightly out of 
square, hold one shutter against a 
jamb and Lean it so the top can be held 
against the top of the window open- 
ing, Then, scribe the cutting angle 
with a compass (Fig, 6). 

Lay out the top and bottom cutting 
lines allowing % in. for clearance. If 
you're installing the shutters in a tier- 
on-tier configuration, allow for a l / lfl - 
in. clearance between the rows. Use a 
sharp, fine-tooth crosscut saw r to cut 
the shutters to length (Fig. 7). 

Installing hinges 

Fixed-pin Butt hinges are used be- 
tween shutter? and loose-pin angled- 
leaf hingea connect the end shutters 
to the window jambs. 

The shutter-to-jamb hinges are 
usually installed in recesses cut in the 
shutter stiles. First, lay out the hinge 
positions Cut each hinge recess by 
making a series of c uts with a backsa w 
(Fig, 8). Then remove the waste with 
a chisel (Fig. 9). If you prefer, you can 
omit the recess. In this case, you'll 
have to increase the clearance be- 




# Shutter? for sNghtly out-of-square win- 
dows can tie cut to fit. Scribe line with cetn- 
paw while hotdlnq shutter In pJace, 




2 Measure window based on where you 
want the shutter? Installed : between the 
jambs [Aji or overlapping the wing |d|. 



tween the shutters and jamb. 

Use an awl to mark the screw loca- 
tions, bore the screw pilot holes and 
install the hinges. 

To install the shutter4o-shutter 
hinges, place the shutters face down 




# Lay otrt iheshuners ooa flat surface and 
place ‘/jj-ln. shlrra In between. Then deter- 
mine amount to be trimmed from edge?. 




I After marking cutting Una* remow ex- 
ceu length from shutters wit ha sharp, fine- 
tooth crosscut iaw. Sand edges smooth. 



< 
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IS Hanging kit Has strips with slotted 
holes for adjustment. After bolting hinge, 
mark shutter hinge location and install. 



14 A hanging-strip kit can be used for inside window mountings |ieft} or securing shut' 
ters to casing fright). First, secure strips to window, engage hinges and Insert loose pins. 



I Finish the h I nge recess by removing the 
waste with a chisel. Then, mark screw posi- 
tions, bore pilot holes and secure hinges. 

place V 16 -in. shims on the window sill 
and position the shutters in the open- 
ing. Then, mark the hinge locations on 
the window (Fig, II), Remove the 
shutters and lift out the loose pins. 
Screw the four hinge halves to the 
window (Fig, 12), 

Finally, align the knuckles of the 
hinge halves on the shutters and win- 
dow and insert the pins. 

If you're mounting the shutters on 
hanging strips, first bolt the loose- pin 
hinges to the strips by passing the 
bolts through the slotted holes in the 
strips (Fig, 13). Center the bolts in 
the slots and temporarily tighten, 
Then h align the abutters with the 
strips and mark the hinge Locations on 
the shutter edges. Remove the loose 
pins and install the hinge halves on 
the shutters. Then, screw the strips 
to the window and hang the shutters. 
Loosen the bolts and adjust for cor- 
rect clearance. Then tighten the bolts 



ft To recess loose-pin hinges In shutter 
edge, first make saw cuts. Cut only as deep 
as the thickness of the hinge leaf. 



f 1 Temppr^ rlly position shutter? In open- 
In g and shim for appropriate clearance. 
Carefully mark hinge locations on Jamb . 

with Varin, shims in between. Then, 
mark and bore the pilot holes and se- 
cure the hinges (Fig, 10), 

Securing to the window 

After the (Tinges have been installed. 



fO Mount fixed -pin hinges by first laying 
out shutters with shims for clearance. Shut- 
ters rest on wood strips to protect tilt rod-. 



12 After boring the screw pilot holes, se- 
cure hinge halves to the jamb with the sup- 
plied screws, Al ign and Install shutters. 

and install the remaining screws. 

Although shutters are available 
pre finished, a spray stain or paint is 
an easy way to top off the unfinished 
type. Coat the back side first, allow it 
to drj^ and then coat the front . Wf 
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Homeowners'Clinic 

BY NORMAN BECKER, P.E., Contributing Editor 




An ejector lyrte mallows toJJet iruta JJat \an ibeJo* srwtr llrt#. It incorporate! i tank IrutaJJed 
befowihe sfab level and a submersible pump 10 JJft uhe waste tothe seuwer line. 



Up- Flush Toilet 

I'm interested in installing a half toilet 
in my basement. However, I don’t 
want to dig up the basement floor for 
tanks or piping and the sewer line is 5 
ft. above the floor. 

An up-flush toilet would be the so- 
lution, except that it s £ not approved 
by New Jersey. 

I have been advised that an ejector 
system is approved for this applica- 
tion, but have found no one who is fa- 
miliar with such a system. 

What is an ejector system and who 
manufactures components? 

B,P. LJNDHOLH 
MANASQUANh mi 

/ checked with the New Jersey Code 
Enforcement Bureau to find out why 
up- flush toilets are not approved. 
They s aid that these units fall into 
the category of alternative products 
which must be tested and approved 
by a nationally recognized testing 
agency . Since the up-flush toilets da 
not carry the seal of approval of an ac- 
cepted testing agency. New Jersey 
will n of approve of their use. 

The only solution to your problem 
is an ejector system. Unfortunately, 
this will involve digging up a section 
of your basement floor. 

An ejector system is basically a 
submersi ble pump mounted in a tank 
which is located below the lowest fix- 
ture . The pump lifts the waste to the 
level of the municipal sewer line. Al- 
though the tank is usually below the 
basement floor slab p if could be bur- 
ied in a side yard below the level of 
the basement floor. This > however , 
would require a hah through the 
foundation wall so the tank could be 
connected fn the waste line , 

One Tnanufacturer of components 
for this system is Gould Pumps, Inc., 
Seneca Falls t NY 13148* Since you 
will not have many fixtures dis- 
charging into the tank , you can use a 
Simplex Sewage Ejector System 
which Gould sells for about $650. It 
includes an I8-in.-dia., 30-in. -high 
tank, pump, Vs-hp motor, check valve 
and float switch , If you r re doing the 
job yourself don't forget to get a per- 
mit from the municipal building 
department and an inspection and 
approval by the municipal building 
and p lumbing inspector , 



Covering A 
Concrete Floor 

Td like to cover the concrete floor of 
my basement with tile flooring. The 
concrete is even and has no cracks or 
holes. Can you offer any advice as to 
what kind of flooring to buy and any 
hints on installation? 

K-W, BARTLETT 
RING WOOD, NJ 

Since your floor has no irregular- 
ities , cracks or holes , it will require 
no other preparation than cleaning. 
You can use uinyf fife or vinyl-com- 
position tile , The latter used to he 
called vinyl-asbestos tile , buf be- 
cause of the nationwide scare over as- 
bestos, the word asbestos is no lunger 
used. Actually , a product containing 
asbestos is not a health hazard unless 
it has been damaged or is deteriorat- 
ing to the point where the asbestos 
fibersare becoming airborne. The as- 
bestos in floor tiles is encapsulated by 
the vinyl and, as such , does not pose a 
health hazard. 

Before laying the tiles t make sure 
that the concrete is dry enough to en- 
sure a good bond. You can test for ex- 
cessive moisture by laying a floor tile 
or similarly sized piece of aluminum 
foil on the floor. Seal the edges with 
tape and leave it overnight. If there's 
any visible moisture under the tile or 
foil the next day, then there is too 



much moisture far a good bond. If 
your excessive moisture is caused by 
a seasonal high ground-water table , 
then you'll have to wait for the water 
table to drop. 

If you find that the concrete is dry 
enough , then you can apply the adhe- 
sive and install the tiles Be sure to 
use an adhesive that's appropriate for 
the type of tile you buy , Fur example, 
adhesive for vinyl-composition tile 
shouldn't be used with vinyl tile be- 
cause if is not strong enough. 

Kerosene 
Heater Safety 

If your municipality allows the use of 
kerosene heaters and you intend to 
use one or more of these units in your 
home t there are serious burn , pollu- 
tion and asphyxiation dangers that 
you should be aware of. To help edu- 
cate consumers and reduce these 
hazards, the Insurance Information 
Institute has published a Kerosene 
Heater Safety booklet. Single copies 
can be obtained free of charge by 
phoning (800) 221 -4954, fM 



tJo you haw a home-maintenance or repair prob- 
t em ? Send if to Homeowners* Clinic t Papular Me- 
chanics, 224 Weat&7th St., New York r NY 100 19. 
letters cannot be answered individually, but prob- 
lems afwide i n tercsi will be discussed in the coi- 
um.fi. For mare home -repair and jnaiHtrtnnvt 
help, get PMj //mw Cure flu ide, $2.45 postpaid. 
Send l your orderfa) to Popular Mechanics, Bos 
1014 1 Radio City Station, New York, NY 101VI. 
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THE BETTER HOME 



Appliance Clinic 

BY STEVE TOTH, Contributing Editor 



MOUrtfTING 5CEEVW 




If bumemananeiPcfc id light lest for i faulty Igntlararipwk module by lifting the lop, 

removing the power sendee cord aid box row, mud r evening Ignitor lutb ft module. 



Misfiring Gas Range 

Our Kenmore gas range* model No. 
628.3528191, aerial No. 1K57597, has 
electronic ignition. The left and right 
burners are each controlled by a sepa- 
rate ignitor. Both ignitors are activat- 
ed by the same spark module. 

The left side works fine. However, 
when a right burner is turned on, the 
gas comes out, but the left ignitor 
fires. We have to light the right bum- 
era with a match. KKHTEEFLES 
HACIENDA HTS.CA 

Normally, both ignitors should 
spark when you turn on any burner . 
Remove the burner grates, lift the 
COak top and prop it Up. Turn On. one 
of the left burners wh ile look ing care- 
fully at the right ignitor to see if it’s 
sparking , If there is no spark, then 
you may have a broken high-voltage 
wire or the ignitor u/ire may be short- 
ed to the frame of the range. 

Another possibility is a defective 
spark module. To test the spark mod- 
ule, first lift and prop up the cook top. 
At the rear left comer you’ll see the 
power service cord plugged into a 
black, metal connector boi Unplug 
the service cord and remot e the cover 
from the connector box. Underneath 
you’ll find the spark module with 
four wires attached- Two of the wires 
are braided white high -voltage wires 
which attack to a mall, 3 / ie -in. flag 
terminals On the module. 

Remove these wires and reconnect 
each to the opposite terminal. In this 
way, you're reversing the ignitor con- 
nections left for right. Replace the 
cover and plug in the power cord. 

Now turn on a right burner while 
watching the ignitors. If you get a 
spark at the right ignitor and not the 
left, then the ignitors ore fine and the 
spark module is at fault. If the right 
side doesn’t spark and the left side 
does, then you'll need to replace the 
right ignitor. 

After determining which part 
needs replacing, unplug the service 
cord, and restore each wire to its orig- 
inal terminal . 

To replace an ignitor, disconnect 
the power and remove the connector 
box cover. Remove the wire that con- 
nects to the bad ignitor and tie a 
string to the end for fishing the new 
ignitor’s wire back to the spark mod- 



ule. Take off the ignitor ground strap 
a nd lift the ign itoroffthe bu rner sup- 
port. Carefully pull the wire through, 
attach the new wire to the string, and 
pull it back to the module. Secure the 
new ignitor, attach the wire and test . 
Both the ignitor and spark module 
are available from any Sears parts 
center in your area. 

The spark module is part No, 
1321426 and costs about 928. The 
right ignitor is part No. 1 321435 and 
costs about $14. 

Needs Face Lift 

I have a Wizard Upright Freezer 
model No. 2JI722-AGF7FRA that 
needs a hew door seal. Further, when 
the door is dosed it sags nearly 1 in. 
below the box. Where can I get a new 
seal and how can 1 fix the sag? 

L-A. TEN OLD 
ALPHARETTA, GA 

The Wizard brand is a trade name of 
Western Auto Stores and the door 
seal for your 195 7 freeze r is still 
available. It can be ordered from 
Western Auto Parts Center, Box 183, 
Birmingham, AL 35283, (205} 328- 
1501 . The seal costs about $54 and is 
partNa. 54779-1. 

A s far as the sag is concerned, 
oversize sc re wholes in the cabinet 
outer shell allow you to adjust the re- 
lationship of the door to the cabinet. 

After installing the new seal, check 



its effecti veness by closing the door on 
a 1 -in.-wide Strip of paper. A slight 
drag should be noticed as ike strip is 
pulled from the door. Repeat the 
check every few inches around the 
door. To tighten the seal on the hinge 
side, pry off the hinge cover with a 
thin -blade screwdriver. Then, loosen 
the two screws that hold the hinge to 
the cabinet while pushing lightly on 
the door. 

Repeat this procedure on the re- 
maining hinges until the door seals 
properly and is al igned. PM 

Service Tip 

Although you may think that 
wringer washers are a thing of the 
past, people do still own and use 
them. The last U.S. manufacturer 
of wringer washers is Speed Queen 
which sells the washers under ita 
own name and the Amana brand. 

The company still stocks parts 
and service manuals for moat of its 
washers induding many of its older 
models. If you have any questions 
about parts availability or are look- 
ing for a manual, write to Speed 

S ueen Co. , Parts and Service 
ata, Box 990, Ripon, WI 54971, 



If ytyu. have a problem with any appliance, *tn4 
yotur tfustJiiftf, tdffryz wtih model andaenal numim, 
to Appliance Chruc, PopiAlar Mechanics, 224 Wetl 
57th Sf.. New York. NY I00I9. ^ kf letfrrg 
Connor be anMwered rrsdifniticiJ^Y Fro-feiram* of 
witft interegt will be ducumud in mitt co/ujivt, 
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NOW! Training includes XT-compatible computer 
plus NRI's remarkable Robotic Discovery Kits! 



Get training for industry’s 
hottest new jobs as you 
build and program complete 
robotic control systems 



Now you can got the skills In demand for the new Jobs in Industry 
i N Rl f s new al-tiome training In Robotics Tech nology p you 
actually build a fully ISM XT<ompa1ible computer, then use it to 



today With 



It a no secret Industry is being transformed 
by technology— with everything from 
predskyri eledfQfifc iristnimeril* 10 giant 
locomotives now being produced with the 
help of advanced robotic systems. And with 
automation have come jobs . . . thousands of 
jobs building. programming, and servicing 
the robotic systems in use today 

IVow. unlike any other school, NRI offers 
you training that prepares you to take 
advantage of these new opportunities 
training that gives you the practical know- 
how and the handson skills to advance on 



oach on* 
orroed by the robotic 



Robobca comes to life as you 
us real-world industrial control 
principles In action 

Your NRI Robotic Discovery Kits come 
complete with everything you need to 
create working, moving robotic systems. 

You get structural members, motors, gear 
drives, sensors, scanners, potentiomcicfs, 
plus a special Robotics Interface that links 
the robots you build to your compiler. 

Together, your composer and the robotic 
devices you coastmct become fully integrated 



the job or start a new career as a robotics and 
industrial control technician. 

The powerful XT-ccmpaUbto computer 
you build becomes centra I control for the 
robotic systems you construct 

As an integral part of your NRI hands-on 
training, you build a fully IBM XT-coro- 
patible computer from the keyboard up. 

You assemble the power supply, install the 
5 l A m floppy disk drive, and attach the high- 
resolution monitor. Mo St important of all, by 
performing meaningful tests and demon- 
strations at each stage of assembly, you 
come to a lull understanding and apprecia- 
tion of the microprocessor ledinology that 
makes today's robotics applications possible. 
But that's just the beginning. 

You 00 an to use your computer to pro- 
gram and control a diverse array of robotic 
systems you create with NRI's remarkable 
Robotic Discovery Kiti 



automation systems, programmed by you to 
da Ihe types of operations and tasks per- 
formed in today's industrial environment. 

Tasks such as plotting polar coordinates to 
create graphic displays oF numeric dala . . . 
surfing different Size objects and routing 
those objects to separate containers . . even 
performing a preprogrammed sequence of 
operations again and again just as robots 
now do on manufacturing lines. 

Nothing is left out. nothing b left to chance. 

You get everything you need— Ihe skilfc. die con- 
fidence, and the equipment to feel completely 
at home with today's robotic* icchntilogy. 

Step by step, you get the training you 
need Ko move info robotics fast 

You need no previous experience to succeed 
with NRI training, because NRJ takes you tom 
electronics basks all the way up to the state of 
the art in robotics technology^ You irain from 
the ground up , . first gaining a working 



experiment with your NRJ Discovery Lab 1 
and professional digital multimeter 

Rapidly, theory becomes understandijig as 
you move on to digital logic, computer fun- 
damentals, right up to writing practical pro- 
grams to control ^ecitic robotic operations 
iciing NR Ts Robotic Programming Language 
Software included in your course. 

Your success is awed by your pessxial NRI 
instructor, whose expertise and personal 
guidance are always available in you wbenevp- 
you need a tidping hand along the way, 

Got training you can bulkf a career 
on— send for your FREE catalog today I 

See for yourself how NRT& breakthrough train- 
ing can put you at the heart of the robotics 
revolution, Send today for NRTs big, HMJpage, 
fulkok>r catalog that gives you all the details 
about NRTs exciting new training in Robotics 
Technology, phis Gaining in ftmiputer elec- 
tronics, TV/video/audio servicing, electronic 
nuusc technology, security dectrnrucs* and 
other growing lugtHedi career &ekk 
IJ the cotipon b missing, write to: NRI School 
uf Electronics, MdGraw-Hilil Continuing Educa- 
tion Cenier. 3939 Wisconsin Avenue, 
U^hingtcin.DCZlXMtiL 
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WAKE MONEY 
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COltJ AND fBlCKSIrt METALS ME 1 CHAHTV 

W14I burv yOu* _ 

nGold 

□t . n * jfiird fiLale « 
dimjtflS Ifwekry 
□OenuF Guld 
□Pentium 
d Silver 

□Palladium, elc 
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Price* P-inl 



W1 WILL H Ml ¥CKJ PAYMENT In Lri FLinQi. 
ALL I IANS ACTIONS STUkCm CDhFTOf N1IAI 

Purchase betom^t r fd (rath re« i^ed. 

Ml Lo be mclsed itewh tflflWlerfrtf 

h"rip iir-rprd of rrantan-rvr lo be ^nrlusf-if 

FHnl In bbd Irflm L Indiflh 1ft rmt> V*rrr\ r font 
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ATLANTA,-, ll«U» 
JERflOLD™- In&JM 



CABLE TV 
DESCRAMBLERS 



ZEMTH, ilfliM 

OAK fH.H 

HAMLIN.. JIOZM 




Call for 
your iree 
catalog 
today! 

Technical assiiLano-? 
or free- tatakifl -call 

0 rdc rs c-all lo II Frv* 

MD ELECTRONICS 

115 NEW VOfltt MALL STEn33lAl2 

OMAHA, NE-MH4 



(402) 554 0417 
1-800^24,1150 
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More win. Less 





■MORE EFFECTIVE By 

duplicating the motion of 
cross country skiing, the 
world's best exercise, 
NordicTrack provides the 
idea! aerobic workout. 
mMORE 

Unlike bikes and 
other sitdown 
exercisers, 

NordicTrack 
exercises all 
the body's 
major muscles 
for a lota! 
body workout 

mMORE 
CALORIES 
BURNED In 

tests at a major uni 
versity, NordicTrack 
burned more calories 
than an exercise bike and 
a rowing machine.’ 

MMORE CONVENIENT 
With NordicTrack, you can 
exercise in the comfort of your 
home. NordicTrack easily 
folds, requiring storage space 
of only 17* x 23 ,J . 

"5« MTitliiS rr>fc fraiErn mi IwdrJ m 
NordkcTi-Arh brochurr 



fflordicfrack 

THE BEST SV4 V TO FITNESS 



A CM L C1TM PANY l I* NokUTt*! 



M] Koch 



□ IvHIJIIl 



•imlrtr -hUdmlini 



m LESS TIME Because 
NordicTrack is so efficient, 
you burn in ore calories ancf 
get a better aerobic workout 
in less time, 
■NO DIETING No 
other exercise 
machine burns 
more calories 
than NordicTrack 
+ ..So you can 
lose weigh! 
faster with- 
out dieting. 

■NO 
IMPACT 

Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
jarring. A 
NordicTrack workout 
is completely jarless. 

mNO SKIING EXPERI- 
ENCE REQUIRED Even if 
you’ve never skied, in a few 
minutes you ’ll be u tracking’ 1 
y our way t o bet ter healt h . 

1rTe1ro™TSF™6" 

Call Toll Free Ot Write; 

1 - 800 - 328-5888 

In Muinnuvj 1 4014 z ]>1 111 | n Climb l^WWlMSU 

HI Juuctati BJvd N , Ch»k. MM W31S 

a Plim mdfnrlitwhEin 

Also fr« ridnUVf □ VK5 □ SETA 



™ _ . 

City „Sfci ■*. 



Phfm t ( 
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CAMCORDERS 

fCtftiiin nod from mute W 

is less sensitive to detail in moving im- 
ages than in still ones. Accordingly, if 
you intend to use a camcorder primar- 
ily for conventional home movies, the 
conventional formats will serve your 
purpose. If you want to use a ma- 
chine’s High-Speed Shutter, Freeze- 
Frame and Slow -Motion functions to 
record time-motion studies — your 
golf swing, for example — you’d best 
get all the resolution you can buy, 

A word about lenses is in order 
here. If camcorder focal lengths seem 
short by photographic standards, re- 
member that in video, the focal plane 
is a CCD Image Sensor that is smaller 
than a frame of 35mm film. To equate 
a video lens to that of a 35mm film- 
camera lens, multiply focal length by 
4 for a %-in, CCD. and by 5.33 For a 
‘A- in* chip. 

Speaking of chips, you won’t see 
any Streaking in your images, or see 
them Lop across the TV screen. These 
forms of distortion were eliminated 
when solid-state image sensors re- 
placed vacuum-tube pickups. 

You'll also notice that all the cam- 
corders here offer at least one faster 
Shutter Speed in addition to the stan- 
dard ’/eo-second shutter. The higher 
speeds will yield more detailed slo-mo 
and freeze frames — but remember, 
the higher the shutter speed, the 
more light needed to form an image. 

Conclusion 

If you're in the market for a cam- 
corder, you'll do well with ahy of the 
five we've tested. Questions of per- 
formance aside, your choice of a for- 
mat might he determined by the way 
you'll use the moviemaker. 

Here, recording time — and cam- 
corder weight-are important 
factors. A camcorder is no burden at all 
if you only pick it up briefly to record 
snatches of a child’s birthday party. It 
is another beast altogether when you 
lug it all day on a trip to the zoo. 

After you’ve determined your per- 
formance requirements and settled 
on a format, you'll weigh the conve- 
nience features and other special 
aspects of a particular brand and 
model 

Fast shutter speeds might be more 
important to you than zoom speed or 
remote control. No lab teat can decide 
these questions for you. What we 
hope this report will do is make you 
aware of the questions you must ask 
to arrive at a decision. Use it to evalu- 
ate whatever camcorder model at- 
tracts your fancy. Because home mov- 
ies mean so much to so many of us, the 
money you spend is an investment in 
the future. Invest it wisely. m 
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What's New at 

AMERICAN DESIGN COMPONENTS? 



"Tha Some*" of tfii 
etactro-machanicat components 
for the hobbyist. 



ha 

its 



W a wflffth&iJt* 5 D.UEK 3 Film* it 
Anaertcin D**Fgn Components- 
e^rpeniiv*, often h*n#-f frYfad Wrfh 
poniirti f of lAl* flt a friction cri ihiir 
wigJnil; gotfl 

You’ll find ivory pin you n*«d — 
atther brand n#w or f« moved from 
aquipmwit (ftf E3 m HmllwTt cwidltkan. 
B*A quifilTlwg ai limited. Order from 
din act, or visit our retail tlHwOOm 
and find a j#etly what you need from 
i-ha Paousinda of foam-t on dlipby. 
OPEN MON -SAT, 9~5 



THERE'S NO RISK! 

With our 40 tlpy wartatity. 
any purchase can be returned far 
any reason lor Pull cnJdH or rof und 



COMMODORE 

COMPUTERS... 

* 

* 

* 




PLUS 4 — 

fCkrt L JTilufnj — Tntwrf Goodif 

Ui| irt Hbri iicL- ■ mrd ETOGHH*- s fin 

flCifUUa 1 r niry wH>n Comaepn^iMtnwv 

■ypfriritfWiokMmMd. . . _ _ 

VltZti — himnuai S43.9& 
hoguirinLH. *a r> -com puu r - diiJt- Cumorrw 
ilCurni >;PtpA*r lupp^V nci Irtcl.l . _ . , 

it— ti iuitc $29,95 

C-84 Power Supply 

iifem tiMis - $24.95 



12- EGA COLOR MONITOR 
Z5 KHz — 

High Res. ,. 






Borfefl tor 
taMt.CW.ft 
isrier graphic! 

Icpiflf di(pliy. 

Scanning Iraq, id 
aiKrtt Hix. TU i 410. Irpcii: UURQV, 
WWflHi.. 7*. W Mid. lit maul ChtSUt Work! 
Idaoll^^.lha ECA -fitander Cb id " . ftiarim 
Uud. +HibpcfiI tCm31$-DTL 

ittmJiMSB 5129,00 

it Afse ffvarfabEe in tr 

tSflmfl tpmpt as pbgra ^ sHitacti* K0H15-&TI 

n«n iimao 5149.00 



THERMAL PRINTER 

Dot Matrix— 120 CPS 




Ptir.1 apecd: 1 2D EPS, piper wirjth: |V, F . 

nnaa ^ymn^in, with as-hiibm w*\ 

4marf«*. Oparirn on 1 \5fZ3QV. 50J6GH! 
Haw fan PedLUd fHPiffTIA 

iL E mfl9?dS S79.LK) 

Iffiemartd frarrt iMW-fcrag lytf rmi 



5V*' HALF-HEIGHT 
HARD 
DISK 
DRIVES 




10Mb 

ffflJU ■ CompaU 

Mir - NEC **134 
Horn I19W Al#w - 599.00 
20Mb 1ST225 Camp*tibi*\ 
Mfr- CHlVMli *EM5&20i2 

Twrtri-Lii* Nmwf 

il6m *211064 New- 5 159.00 



DYNAMIC MEMORY 
BOARD 




I Eohwlli liUL 

m 156Kb mamcr m SWb kferwrurni 

* Fully mH l wi 1^ pup irpcpadi MM 

ppiTh'C^Wr.jl 

* Mttnd >Jt k n'uiiiii F rdh ipMd duic Ui 



* m H tF¥Tl Hhta gih LUTJ EPTOQp- 

Tp*™. eWi^tLHIO IM? PAMl 

mmfTfWt ni* - 529-95 

* Mb- RAM it Mb nr I _ __ 

Item fiflj] i L.hijw Ak 5 1 7 .50 



PC/XT/ AT Compatible 
ENHANCED LAYOUT 
101-KEV KEYBOARD 



p f J I ! iMi i : 



m 



a 







* M Ambit™ 

A 12 J'lmCtidn Keys 

* Sepirite NumancaJ Curio ■ 

a D fadicaturi far ScmM. 

Cap* Si Nyfntwr inch* 

a 1 “ ind-inalicm fcml Stand 

Mfr. (P29D^ 

Ham HS6M M* - 549.95 



Cd)l or write wrf/i any 
ot/ier requirements... 



55 RPM SATELLITE 
POSITIONING MOTOR 

Jn3t 



5V*“ FULl'HElGKT 
DISK DRIVE 
{IBM* 

CompstJ | 




« Tps,*g Trael. 

DouhJe SKtefCkHible Deniity 

Tendjn PTMIOG 2 Of oqyiv. 

lie m na2ii 579,00 'vbw 

2 for 5150.00 



ANT1-GLAHE 

SCREENS.. 

Gfirff A rtffiOTjbri fiVreri rhir 
/Wuh ap#«f. accuracy ni 
□ppi-mTOf 

Grtmfart... 




/ftAT "’C 

ylBffl 41R16 

tfjwpccaiw ,„,_. s ..i!tiiti itsaifl 

AT#rHorHshi omj „lnm Ai m? 

.......turn 11-POT 

CcMTipig t^rtihM lam 41 9Z2 E 

- t 9 i% nJ 2 / Si 5. 00 



SWITCHING 

POWER 

SUPPLY 




DC Output + 5V ISA 
-sy^j.SA 
+T3V« J.SA 
Input UStfJOUAC. 

&m: tnmVWx 1V, P H 

Mfr — So Up #39^139 
"ierr 1 11210 -V^.v - S 29.95 



3V2" MICROFLOPPY 

DISK 
DRIVE ^ 

TT 

i h^i lufiffummad?. iJsTTPI, i™ 
jtceiAUma, Puwnr rnquir* 
tnatfli.- + 12 , +6 vdUi,. Hampvw? 
frO*n Opt^IPOMl CMFipvMn — 
ffs™ — JW JVfWr 
Mfr « NEC, modal FD 1Q5S 

ItamffUITI S79 00 rj 
3 Tgr $190,00 



115 CFM MUFFIN^ 

FANS 




11SVAC ! P 

Z1W„ 

SflA„ 

31D0RPM. MatJB modal, alumin- 
um h ousing. Gin ba mauntad f pr 
tilCh^Ing ?s thhfluc [ 

Dinwoii-W ifl-iclV^dw 

NEW — MFr: IMC 

dam ai*H S9.95 

USED — Mfr CWntAur^owBil 

Him iMtf 55.95 



ADJUSTABLE 
POWER SUPPLY 

0 — IdVDC 




Input '12UVACVM1-, M Oumut 
YttUbfi*. IMBV. 14V DC mh.# 
4 . 0 A. UL appro-red,' iharmallf peo- 
laciad. Mu WQrtT indltitpri.Bni 
1 rrdfti airfii mfd poi^itd laei. 
PlfrfKl far use w/Variabli ipaecl 
molonL ftp lift, toy?, aft 
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9 H 4 k i Dltl*f a «21 
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BATTERIES... 

Meeds, rr 

'Suh C 
Collt 

12V 




1.2JUu 

€ cirri 1 5 li ot 1 D "Sirfr C" Pali i 
Connaas d In iarlet. Cau wAab 
-brijpuE cann&x. fiachirga fata. 
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« 1*/ K iV^HiquJv, 
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12SATr 
Gonsi** of 6 "C' caili. CdO- 
ne-dlad In oaf irt; In p\*Vti£ CO&Jng. 
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tv 

3.5Ah, 

Dim.; BVi”Hh 4 IVWxI^Dl 

Eippwar or rqurv. 
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6V @ &.&A wj’Mihna Ch«PB*r 
Sam* Hi abowa, w/SV ^ «Omt 
efiargar 
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NEON TRANSFORMER 

iHi-Vdtmiiai 




Rauprpibla CHpKttDr inducuon 
nwc&f. 1 35W64 H4., 30 \Aj\h. 
tomuo. 1-iW. FfortflaiKH mount 
O A Oimwi,: 3 Va^O x S*^ 

Shah: VOi 1 a L 

Mfi — Miihiiftlti nr aqu Jv. 
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. .. W& carry a complete tine of Computer 
Sr Game Accessories and Equipment! 



7300 VAC 

@S Ml. 

hApyba usr-1 
far ppwmg 
nean |. q mi. replacing oil bunvir 
Igniutm nanflorm «, building Ja- 
cpb's ladoar liiparli gapl. Hi-vall- 
•ga ouifiui i.rt Qukk connate ur- 
nwitf i cane grehind Inp^ji fi#V 
Bficfaaed meul esia. Wi. 12 lbs 

B*w mt;iVHxSV* p WiSV- 
Untn #151 MJW - 514.95 



WATER/ 

CHEMICAL PUMP 




For iiu in pumping 

gi He, hfK'mfd^ Ranu* 30 GPM^ 

K h. 1 WM; rniji l^aid 60 ft. Fvmp 
■ E iupp: -Ed iaVl ^5 HP rnurar 11 &/ 
f30V. 60A6 Hi. TDtmt. pretrtWO 
bil«t 1 Yii”L. x dia. h S H 
Mfr— SEI i12B«-002 

ItamJSftfti /Vs lv - 559.50 

or 2 Tor 5100.00 



ROTARY VANE 
VACUUM 
PUMP 



JM mjc 

v# 



115VAC. ML-WHr, OIL-Im- Mm on 
mi HP ZUbO.CJ^ LUrifM, AroglvC. 
Vppjliptl 11.2 CFM Dpanfl«M Oi- 
H^arp: JO’ martyr, V cantliiUistii 
tiutv; 23' mafeury. inlenHinant 
iSiKy, Rotary Vim. moter rnf4 
Irnd 2 glia Pltar fanJ. Mtri. bn 
mnar nata. Dim.: T" L " m 4* D 

Mfr — Gait 1150 H-V 175-35 1 

lum I2WH $24 .95 flFE 



ELECTRONIC 

CASH REGISTER DRAWER 
{Computer Qper&t&d} 



AMERICAN DESIGN COMPONENTS, bh f*wvhw,ave., p. 0 - box »& wuRViEW. wj f gidJ2 

YES F Ple ase se nd m e the f □ 1 1 owing ilema— □ Mr m«k or monev oroar ia inciaiedL 




Wniyf 



Pdta Tofl 



FiU rtflhE undafftiith PC- 
with meml caih drawn' Sc cavac, whl«h 
ana rcmavaabla. Sccuritv ewHc*i wiVay, 
illaws-Y-su fu open Dr lath tha drawer 
PMni^ally. Cabinet la brgwn; rngunled enr 
tubbar faof. Ovanll dlmaralanr 
ici'HilS-D. 

Ham #12255 |V#W - 549-95 



TfftH 

rurtdllna w « tn^ UPS 

tfiMm «FHt.r..e. Aoa fl ?n.t ipt ul imi 

l |3 fbd RO ccai. nurga anl-^ 

Sata Tu iN_r. m^darni anti. 

‘ J cab 



add m aiui 
OI 1 DQ 1 TUTU. 



•5 rata 



_5E_ 



For sllphoiii orders, coll TOLL FREE 800 - 524 - 0809 . to Hew Jersey call 12011 941 - 5000 . 



fl Cnarg-s inv cradiE card. 

□ VLii □ MactafClfd 

Gird -No. 



□ Am EX 



MINIMUM 

ORDER 

tlE- 

PM-1294 



E up. Da ci 



SlooBture 



Taigphpna: Am Cotta 



Mumhar 






^JdriM 



Ccty 



■ hi ', 1 inujifisin ^ndfma catling mjiJBits — caff tlOV 947 - 5000 . 







PM EDITORIAL HOTLINES 

A new service exclusively for readers of Popufar Mechanics, Just pick up the phone and call our editors. 



We lecenMy inslalied special phone numbers (lisiecf below) lor a| ou r 
editors. You can use these special Hotlines Id call and rafh lo us di- 
reclly. No secretaries No intermediaries Just u&. answering gg; 
own special PM Hoilino phone and talking la you 

It’s a new service from the Populah Mechanics Editorial Stall to 
you. the PM reader However, there are some rules which we ask 
you lo follow in using 1 he PM Holmes 

1 . Please call only between 3pm and 5pm Eastern time, on 
Wednesdays only 

2. Please keep your catls as short as possible. HamombeF. other 
readers are trying logel Ihrough 

3. You It nave to pay tor the coal ol the call No cohoci calls, please. 

4L Belare calling, check Ihe list of editors and I hair special editorial 

areas Please call Ihe most appropriate editor We won't be a We to 
swilch you if you don E reach the correct editor 

5. There will be certain times when an editor is oul oi ihe office 



Outing those limes. Ehe phone will ring, but will nol be answered 
Pleas# call anoiher editor or try again the following week 

6. If the tine is busy , please try again. 

y* Please don'1 expect our editors to answer complex technical 
questions over ihe phone. Rememho 1 we won'i have time to look up 
inlormation in boosts or oEher reference sources while you wail. 

S. Remember, we have a Reader Intormalhon Bureau that rs oper- 
ational Five days a week during regular business hours. Our Reader 
Service Bureau number is (212) 649-3127. Pteasecail our Reader 
Service Bureau, nol our editors, to* informal ion on back issues, re- 
prinis of emcies suoscripbon inquiries, plans offers, etc. It wiH save 
us all time. 

Other than the above guidelines, there are no rules Cali us about 
anything — whal you liko in Pcfuwr Mechanics, whal you don't like, 
article suggestions, etc. in lad, we'd like you to call and just say helto 
Wo took forward to hearing From you.— Joe Qfdham 



HOTLINE PHONE NUMBERS 8 


HOME & SHOP 




AUTOMOTIVE 




Steven Million editor 
Joe Trufnl 
Tom KiencJc 

[building, home remodeling, 
sftop design, tools, 
furniture making and rie^gn| 

ELECTRONICS/PHOTOGRAPHY 


(2I2J265-753B 
(2 1 ZJ 265-7570 
(212J 265-7572 


Tony Swan, editor 
[new Cfi-rs. molDrsportsI 
Mike Allen 
[CecnrucjJ and design | 

Mon Schulti 
[care and maintenance! 

B OAT IN GOUTDOORS 


[212)265-7526 
[2 r2f 265-7536 
[2 FZf 265-7537 




Joe Skorupa editor 
GENERAL 


|?1 2J 24,5-7596 


Stephen Booth, editor 


(212)265-7531 


SCJ ENCE/TE CH NOLO G Y/ AERO S PACE 


Joe Oldham editor irc-cFnef 


|21 2|265-7S03 


Tim Cole rditor 


(21 2j 265-7740 


Bill Hertford.. managing editor 


|212|265-7518 





Now...Lasting Fitness 
Begins with This 



Dial 1-800-328-8995 

In MN 1-612-474-0992. In Canada 1.600 665-4672 

For m Free Brochure 
on the New SfEFIRA 

Now thera's a sta ©oercisef for ihe n&sroi us! With 
IT»b new SIERRA by Fitness Master, you don’1 need 
tfte balance and coordination rjta cross-country 
athlete id reach your fitness goals In jus) 12 nvnijtes. 
a day. three to live times a week, the SIERRA will help 
you sited pounds, strengthen your hearl, and lone 
muscles, ten. On this sturdy user-friendly machine 
you can bum up to 900 calories an hour — 
with less risk of muscle Strain or injury 
than nttier terms nf exercise. 



Call or writs today — no obligati onl 

Mills m the USA U, 

Fitness /Wastef 1260 Park Rfl, Depl PM 12a. Chanhassen MN 55317 





PACIFIC CABLE CD., INC. 
Tlllw htHi flirt Drui 1723 
Rhin UI1J35 



ONLY 

6701 



for mailing Ornamental 
Concrete Items 

Bdk aflqiil Alum, nun tofXfli 
iDdu^rim over 425 deng-is. 
poets a no p^dUdEion [ride 
necrets Iron MUirf's, Urgasc 
Mold mjinut&;ruf*r 



* * + + 

TV 

CKIT 



f + * * 

CABLE TV 
EQUIPMENT 

* * * -to £1Aftftl/VG it* w + 

JERROLD, HAMLIN, OAK 

V.’D QTMEH F^AMul VLMflil.t ATh-iHpi*. 

■ rir,r it ^WMASiTY ^rn>-, «• -«*■ * mill f 

- 6 cu,n.i m-iAii d*4i>x^LF *»C15 I^J u ^ 

- MDrn 4j--P*fD f»- ** O’, A H liriSHiH H r*uurr. 



I + PRESENTING 



rimr nr if zht* 4 1 bq. wtv 



PVC PIPE FURNITURE 

Profitable Home Business 
Plans, Kits & Supplies 

FREE BROCHURE 



) &. L Casual Fumumt Co. 
P.O. 21>fi - Dcpi. P 
Tewksbury. M.A OlBTft 




Ttfl iSGtf > 851-J5J4 



1JD 






Save GaSj Save Engine with 

GUARANTEED LOWEST PRICE i see details below) 



‘ POLY 



T be foliovlnj introducei one of lbs 
unit faDy tested ud pfOW S |U i«v* 
lof, friction-redneing engine treat- 

Thb Secret it 11 Poly 1 * 

"PDly" is short for polytetrafluoroethy 
lenc (TFEL the slipperiest substance 
known to man 1 1M1 GuIuhi Book of 
ffotfljd Records), Fetrobn Corporation, 
makers of Slick 50, Invented a way Id 
permanently bind Ibis slippery chemical 
to your engine with one treatment Just 
one quart of Slick 50 can reduce engine 
friction, increase gas mileage and horse- 
power and reduce engine operating 
temperature, causing your oil and engine 
to last longer, -plus It reduces metal wear, 
defraying costly overhauls. 



Years of Testing and Use 
If eve Proved it True) 

Sick SO has been thoroughly tested in 
independent laboratories rod out on the 
road; 

The March/Aprkl 1562, p. 35 Issue of 
"ConituDcr Dl|flif magazine stated. 
“Slick 50 does reduce engine heat and 
ordinary wear, and our Informal tests 
Indicate that It will improve gas mileage 
by about 2 or 3 miles per gallon," 

One of the country's mat mpewted 
rwesreb IntHhibf r e p or t ed, applying 
a powerful ultrasonic dcanl rig process to 
a Slick 50 treated engine and were Sur- 
prised at its permanence, ^We actually 
expected the Pttrolon Slick 50 TFE Resin 
coating to also be removed, but later 
found it was still there," 

TUV, a German testing laboratory with 
credentials every bll as prestigious as our 
Underwriters Laboratories tested Stick 
50 In 1966. They found substantial 
Increases In both gas mileage and horse- 
power, Their tests showed that these 
gains were due to a reduction in friction. 

The Fbdml ArUtin Adnlolitn' 
tton has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine Treatment I FAR *33-49). This 
FAA endurance test -Simula ted 1400 
hours of engine use. 

The power technology laboratory ai a 
leading iouthw«ieera university 
stated. ' Slick 50 does increase horse 
power and decrease fuel consumption In, 
tests done al the university" 

The Space Shuttle Mmi uses the 
chemical “poly Hh In Its gears and bearings 
because it is the only chemical Lubricant 
which can withstand the heat and cor- 
rosive dements of space. 

Perhaps most dramatic of ail Is a tor- 
ture test owraeen by the AutdnOtJw 
Services CwcUrarFenoiflvuiiAand 
shown on WTVE tdcvislm Throe cans 
with 75,000 to 129,00 miles on them were 
treated with Slick 50. Six months later 
l he g LI was drained from each vehicle, and 
the cars driven without the oil plugs for 
about a half hour. The water temperature 
never rose and the engine* sustained no 
apparent damag e. 




It s Easy to Treat Your Engino 

A few minutes before oil and filter 
change, add the engine beta jn get 

(ne with each order to dean out the 
engine. Let the engine idle for 5 minutes. 
Then drain the oil. change the filter and 
add die proper amount of oil. less one 
quart Add one quart of Slick 50, drive 
for 3D ml mites, and leave it In the crank - 
for at least 3,000 miles. As the engine 
operates, the oil carries the "Poly" 
between the parts where It is burnished 
Into the pores of the metal 

Only Qn« Treatment N^iiury 

It's permanent, so you do It only once, 
not each time you change oil One quart 
of Slick 50 will treat all standard 4, 6 and 
B^cyiindrr gasoline and dfesd engjnes- 

Worfctt with Most 01 It 

Slick 50 will work wish all petroleum- 
based oils and all synthetics compatible 
with petroleum-based oils wi th the excep- 
tion of graphite oils. However, once an 
engine is treated, you can go back to a 
graphs ie type If desired. 

4 Way* Slick 90 
Siv*i You Honey 

Your actual percentage* may vary- 
depending on your driving, whlde oon 
dltlon, weather and geographic location, 
but no matter what your condl Lion* Slick 

50 can: 

1. Increase mileage 

2 Increase horsepower (small economy 
cars and large RV“s realty need this) 

3 Reduce operating temperatures, thus 
increasing the lubrication and life of 
the oil and engine 

4. Minimize or dlmlmle costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when first started before 
the pi! begins to circulate Slick 50 can 
eliminate this problem for Ini thu the 
OMf Of tJPO tuft* of |U- 

5 lick SO Will Not 
Affect Your Warranty 

Slick 50 is suspended in an esedlerit 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements In addition, this 
oil carries an American! Petroleum Insti- 
tute service classification SF-CC^D. 

There's No Risk with 
Our Honoy Back Guarantee 

Use Slick 50 for 3000 miles. If you don’t 
notice an Improvement In engine perfor- 
mance. return your invoice with a short 
note idling why, for a prompt full 
refund — no questions asked. 

Profit from Selling 
Slick 50 Youraelf 

Here r s an opportunity to make hand 
some profits. Having such solid tesl 
results from major institutions make 
Slick 50 easier to sell than many Other 
products. Free dealership Information Is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time of pu rchase you haw seen Slick 
50 advertised in a current magazine at 
a luwcr price, we will beat that price by 
82,00 per quart. 




oltoUw 140^U64Q34 p nit 13 
(in California 1 ^00-333-9088) «r 



idoiu ZtiuTzmih BaitArrau, *62* 
Dept. PM 138. San Hanoi, Calif amid 
93008, 

¥n, I want to improve my car's pedonnance 
and save my engine— m ah ma risk free; 

□ One Slick 50 et $39.85 + WOO shipping and 
handling, c*n Pe-snsc-.i* j*j #i r* 5**:. r tt i 

□ Give mo Jree shipping and handling for my 
order of 2 or more at $39.95 each 

□ Cheek P C.OD. D Visa/ MasterCard 

Card N 



Exp. Dale 
Name 



Address 

|Glva ureal address LI pwible lor UPS deiiwwy) 



Gtty State ip 




pmores^Enetwcorporscton 



2S5 Born Avenue #6-2. D*pL PMija 
San Maicoa. GdllOfflii 92069 
CAU NOW. TOLL FREE 1*00 125 
IN CALIFORNIA, TOti FREE V500-233-1L&5S. 
p 1965 Pre^atBlvd Ene*gy Cwa 






Gas Fired Furnace 

Build Iqw-cdsI safe furnace io 
molt aluminium, brass, even 
20pound&oS eastirtjni Easy \o 
build. Proven design. Com- 
plete del ailed instructions, 
photos ^ drawings Best-sell- 
ing paperback. $9.95 



WHITE FOR 
GIANT 

CATALOG! 



Discover hundreds ol rare, 
top quality paperbacks, text- 
books, and industrial reler- 
encas on unusual how-io 
casing metal, machine shop, engine cor- 
Slnjclten & repair, Erlnclreplaling, machine 
history* machi ne design, steam power. btack- 
smithing and much more. Sand $1 .00 ($4.00 
foreign airmail) lor your copy of lf\m giant 
catalog. Sent free with order from this ad. 

How to Place Your Order 

Send your name, address, a list of books you 
want, the total cost of the books, plus 75c J or 
the first book and 25c lot each additional 
book lor shipping and h andSing. Send check, 
money order, Visa or Mastercard rombors & 
signature. IL r® sidenfs add $ 1 j' 4% sales last. 
Money back guarantee dfi all books! Order 
today f See whai youv?' been missing I 



ORKING 
BOOKS! 

Blacksmith Shop & Iron Forging 

Gres! 1906 technical school textbook. Forge 
everything from tongs and chain to steam engine 
fevers® shafta and rudder frames, Beautifully ^ 
lustrated i Both basic & unusual projects 1 Popular 
paperback I $6 .50 

Steam Engine 

Classic 1036 text provides all 
Ihufnb for steam en^ne design, 
this paperback la oe^gn 
the engine you warn to 
build! $9,95 

Experimental 
Science 

by Georg# Hopkins 
Incredible two volume set 
from 1906. Build cameras, 
phonograph, hydraulw ram, 

Geisster lube, micro- 
scope, bailees, lenses, 
much, much mofa. Clas- 
sic how-to reterence. 

Over 1000 pages. Two volume . . — c . ( 

set $34 9 $r . . . . . of other books! 



BUILD A LATHE! 

Build a precision melaJ cutting 
lathe with hand tools! No pre- 
cision equipment needed' 
Cuts steel lo .001 ' inch. Large 
capacity! It's I mo! Complete 
detailed plans, photos & text! 
Besl -seller I on!yt7.9S 



_iwsi -seller^ 



, Lincbay 
i publication^ 

Box 12-DT, Bradley IL 60915 

Of ftf tnelCHMr. I wtfil N hvn yiilMtdMff 



!□ 



SiftU 4 ctfla og' Vvm }1 03 U #. A 

tflflfrtii. LWOQ laity n jnrr.ailj 



Crty _ 

SlUt . 



TELEPHONE LISTENING DEVICE 



*is 
* E J 
til 
If! 

EACH h >K >-v 5 B 



— 

1 



-V™ Db-VCR H-*i EllHill it VH 

'«#■ I'l rial UtiWU ■** IliTl Ut 
rkiramvl HkndiMI 
Wl ll Kfb«fi«l|HP flHI HKPPH ^ 

*Hi«s m 



$ 19.95 






SuCHH PGWflflUl 
FU TRAMEMITTEF 

U^Pir’-;. >nisfW (0 nng 

1 -p-vnti ^ tr V "-fc h a-m * Il r.MJd Ijh kk 
ihntt U ittA wm IV *r I 
Fp w* liin-Triifn, fa 

ctw- um+¥t m, racist li t. h jS i >e 



l l 

Pi 

I Is 
”} 



Use 

Zip Codes 

When Answering 
Ads 



«S^E*** 

How-To 
Books 



Guide to Car 

Can A ftltattinn 
of ih^tet from 

fttptiiur Mecttaji ifca ‘ 

1 Mediatik" 

anlckrt Xar Care Guides." All fis-si pm- 
redures m- explained by repair fftpert* and fine 
illustrated wilh d<iaJcd dl^omim Learn Ll nil. 
Ibom tmhlfshootliif your engUttlfi n|n:nr^ l hr 
Dlectricul *y±\m. 




TO ORDER : Send your name and addm^. 
with check or money order to Popular 
Mechanics. Box 1014, Radio City Station. 
Sew Vork h SY 10101. Please .specify the 
proper "BF" number. 



Pupalmr Mecimiiri in ■ pubLintMii cC l\num UfcRHJnw. 
I ^ivulilft nf lllr Uuittii CorjMiUlliili. 

C £6fiH TM HfMrt CiirpwMiMi. Alt nuhtt EeiervHl 



IHETKif 

rDtitfftfiGvnott 

BtfOK 



Tr®* Identification 
Book Fv-rr wnnidnT 
about lluL [rw in your 
fri&at \ird- Or wlut 
your eak Lablr luokud 
Stke before the w-oocl 
«-a& cut for Lumber* 

Tli is hrvik. with Aver 
J .olRi jlluLlratinte;, 
iLiki'i Yuu fin a itaiure 
uiiJJi to identic the 
■ibafH 1 , L i±l 3 '■ 4i!i, biLra iuid bmjH , hF..s n\ vnnrr th4fl |MH 
Lw. (BF-IBISA—^ 12.95) 




How Do They Do 

TbetT The modern irivui 
tiofih i hid rxiJliins m>^- 
u\ufi nr LxUiy's world 
.AinunK lIif | [U> ’puDles 
0nw lut ttnderwater lun- 
rtvibdinf Hi ^ du maKinnm; 

u. wncr.ioi. m Half? 

1 3oW j Ji.h:s LruC.h ^'ruin 
wwk^ Him dfiSWOKl 
W4l lowers ^wilJ low 
$wiihk: ,A Ixwk fhi time with inquisnii ve nruiut^. 

Guide to De-lt' 
Yburauif Materials 

This best-selling 
fijpukiT Mrhatttfs 
Hufcdp is hfu-k. with ad 
vjce on tiKtitof and 
tmyutg the material? 
jfiu'H nfNid hr hcirm 1 
fiitHjar und remodriing. 
Lj'ani alxHii lumber, 
EiaeiLery, plumhlngand 
dettrical prfiducis, mutitvl. ^cei garden su^^l^ 
Malte your ttturt i^lhht wich the ri^ln iii-iteriaJ 1 - 
(BF-I01G-SS.95) 
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Get in on the 

in SMALL ENGINE 
service and repair 
Start war own money 



BEAT INFLATION! 

Cash in on the 

huge demand for 

small engine repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 

making business ! 




65-million small engines 
are in service today! 

1 -lrK [ — there art over riHy-flvt 
[Million 2-cyde an J 4-cycle small engines 
i fi service across the U.S-A, That's the 
official count from the Engine Service 

A 5 ^ n . isnj new engines arc being built at 
ki i iiic of 4 nit 'million per month! With 
fully su e rod he d anti approved 

Foley-Belsaw training, you can soon 
have l he skill and knowledge to make lop 
money servicing these engines, Nome- 
owners anil businessmen will seek you 
out and pay you well to service end re- 
pair Ehcir fawn mowers. tillers. edgers, 
power rakes r garden tractors, chain 
saws. mini -bikes, go-carts, snpwmo- 
hilt\, generators,, snowblower i, paitii 
sprayers the lisi is almost erwlless. 



In June q shnrf tiini\ iau can he ready Id 
Jain me uf iht latest gmwine IndLL^rks 
In America... an hirhiMri mkff uuall- 
fierf min Are making IV inn £ 25 . MO Ed 
130.00 per hour. ... and thal't just far 
labor, Farit, engine* and arrtsMiriti add 

Ei etI inirre la I he pntfU*, 



Hevinivr the small engine imho In h,o 
ftmuh w ipihkh. alt ULUlr Tkhnrttfgc itf 
tfualifleii small hllgine Fr«fn4analv w\ht* 
thrtwfhaut lhrcoun.lt>. In ftaci* Jl’s nm w- 
uvumI fur a giwd small engine man tu W 
ihrcr r q fair urtto behind in the dimmer 
and Hi h'**t h befabid in the wfalifr- 
ivhm ym see how many fnuUfl engines are 
in lew today t ii’i easy in iUKhritand whi 
qualified men hUHCHUkI such high prier* 
— os murh iv 149-95 far 4 simple tune-up 
I fail lake* Envfhun an kur! 



No experience necessary. 

Yotidun'i need iDbeB^bommshink 1 
r«r h^v'e prior experience. If you can read, 
vo ii can miller this profitable Erode right 
-ii home, in ^our spuietime, without miss* 
ing a single paycheck. Lessons are fully 
illustrated - so cEear you cl in't go wrung. 



You receive trade secrets 
and business plans. 

We guide you every step of the way, 
including iesled and proven mstracltons 
on how io get business, what to charge. 
how 1 eo get free advertising, where to get 
supplies wholesale., all the "Iricks of 
the trade". . . all the inside facts you need 
lo assure success right From l he shirt 



Increased lucent 

'Tm hdid jihoMi S 
ytarj r iji r n rttt t 
rf pairing tmull rn- 
finti trfit tr-r 
putra wrr* nnty 
mtnerr „ , . until j 
Hart erf tkr Fairy- 
Bfh*r*' CnurA * H 



With our famous 'kam-hy-ddfag' [rain- 
ing method, you get practical L htinds-on' 
eaperiencc wiih specialised tools and 
equipment that youli receive with your 
l raining pins a brand-new 4HP engine — 
att wun io keep ! 

SEND FOR FREE FACTS! 

You risk nothing by accepting this 
offer to find it til how Fair y-Bef son 
training COti give you the skiih you need 
to increase your income in a high-profit t 
recession-proof business of your own. 





Send TODAY 
for this 
fact-filled 



FREE 

BOOKLET! r 




TeEIs haw ysu q u ick >y 
|r?m|p Dryot' DWP bUSO 
in 1 priilihlti Sfurclimr 
or Pu -il m* |Mhki oi 
VDUTEWn plus t^Tipifllr 




L 



Jusl fill in and mail coupon below [nr 
*end |HHieard) to reetfve fall Information 
and detaih b> return mail. DO FT TODAY? 

FOLEVBELSAW INSTITUTE 

SOI Equillbll HI OwLSlSU 

iittllQh.il* MUi 

acre is NO OBLIGATION IM 
NO BAILSMAN WO CaH-eved 



FOLEY BELS AW INSTITUTE 

zsssiMr 5,w £gi> 

□ YES. pleaiE innd mn Ihr FREE bM-klSl Thai 
gives Tull dBlails iboul slartinp my Dnm buiintsS W 
Imall Engine Repair I vndrmEanti [hnrr is ft* DbitpaiiDn 
infl hut no silKunaji wid call 
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InTFx’ 

Authentic 
Binnacle 
Scale Model 

Featuring ar 
UlujTuiiaipd working 
oum pass, solid tnee 
hardware, and rruihog 
any pnM.nt parts, this kit 
is easily assembled in 
tinder ShmiM. 

K5422 

BLnrudeKit $4980 
Include 5280 Shipping 
and handling 



HWO-217-7418 



t>\.T 



Tall 



3 5cnd $2 tD nsorivr ceif 36 pofic o>6of LaLakig. 

llwdudei kk eJdCka, wraths- ui^trucrKnEa, ahip nvd- 
^shnmlnd mufr, Catalog lire with artier. 
Send check. M.Q r VEA, AE P cs MC (Cud ad. ard 
Hcpimticm dAtfl Ust rvime of itrm pul no , 

Pike and shipping charge. 

Ma^readenbs adds 1 ! sals tax. 



Oty State Zip 



Gashes* 2 ; 



1140 

Higgina Qoweti Rd. 
Yarmouth MAdZfi73 




Remodeling Your Home? 



Popular Mechanics 
Can Help. 

Before you make costly changes to your house 
layout, lichen, bathroom or outdoor design, 
preview me desired Kxsk wilh «r home panning 
designer kits. 

Each comes wKh large bluipnmgnd. ^flruclion£ 
and more liwi 500 peel and-stek vinyl pieces 
representing lumilura. appliances. walls, sghts. 
trees, cabinets ate SimpSy arrange the colorful 
pieces on Ihe gnd for iha look you want. Can be 
reused for years. 



HpntDeUgw 
KitChM Dciigmnr 
Bathroom Designer: 
Lmd$c«p« Onigntr; 
All lour till. 



PM-2D2ti— JH.45 [kQ\ 
p 

PM-2M-$3i 4| 
W-tf-Swi (11 DO 



Send order wii?, payment lo 
Popular Mecha ws. So* 10 u, Dept M. 
Radio City Stalin, Mew Yen*. MY, lDIGl. 

| Prices include shipping,) 



rViA-in Mn.^J>)ci.3 d ^!tHj.'.:'i OlMunl ktjlifvin f 
pi fPifl HwtJ £(»pt™hVi : j!VJ Jb* ■‘■'tfjrjl 
C^parMLO^ AX upns liU^r 



Be Your Own Boss and Make 



$18.00 

to 



$30.00 

AN HOUR! 




Your FREE Lifohmi Sdct^rity Fad Kil (ells you hew to 
make Sifi 00 So S30 00 an hour «n your awn foley- 
Beisaw full -Service Saw And Tod Sharpening Busi- 
ness Your FREE Fact Kil explains h gw yau can - 

— be your awn DOSS' 

— work hill llmi or pari tuna, rig hi at home 

— do work you enjoy and tike pride in. 

— operate a CASH biiimeis where ol every 
dollar you like in ii clear CASH prom 

And n 15 Sti &3$y to Kirn. Fdey-Efolsaw grvK 
you ell the fads and mslrurticns No enponwoe or 
special framing fo necessary Fcley-Beisaw lens you 
everyttiifig you need lo know to be successful. 

And there s plenty ol business available in your area 
You will be able fo sharpen all Types or saws, garden 
and shoo fools tor homo, form and industry 
You wtti be able lo set your own hours and noi have 
lo worry about layoffs and strikes Anti mere am no 
TranchrsE fees Any age person can succeed 

But you ve pi lo get Ihe FACTS before you can 
0£t started So wnie NOW for your FREE Lifetime 
Security Fact Kit It's yours to keep with NO 
OBLIGATION 
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send NOW for your FREE 

Lifetime Security Fact Kit f 




LIFETIME 
SECURITY 
FACT KIT 



FtlfrlMtrt Cv. 
un t umuli ml _ 
emu cm *1. HU 



HD ML hyL2*TT2 




[]] YES, l want to Know mure 1 

Ftea&e rush my FREE Lifetime Security Fact 
Kil 

Mime 

4d0rm 



Cl Vt 



Lp 
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Do-It-Yourself 

Videotapes 



This Old House 




Make home 
repairs easily 
with this tape 
by hosts Bob 
Vila and Norm 
Abram. Among 
th? topics; re- 
pairing a screen 
door, filing a 
faucet, install- 
ing track light- 
ing and trim- 
rriingadoor.With 
thecQBtofhome 
repairs these 
days, you 1 it save money by doing them 
yourself. $27.45 [Includes shipping) 



lo order, send a check or money 
order to Popular Mechanics, 
Dept. MART, Boh 1014 h 
Radio City Station, 

New York. NY 10101, 

Please specify VHS or Beta. 



toinrj'.™ MnhAHKt lb fttni^iikalintt n* H ► a-*i I r^.iaaebuo 
a dlt vfir ai Thir IbflJiL CnryvMJluni ' 1*1(1? Tru 



■ M<*r CtfrpoiHrv:^ 





Last Chance Garage 

Learn to do 
baste auto re- 
pairs and spare 
yourself costly 
trips to the 
mechanic. Sea 
hmueasy it is to 
change your oil 
and Filter. Hush 
ihe radiator and 
lubricate ihe 
suspension, 20 
lopics in all! 

Buy It for yoUT' 
self or as a great 
gift for someone else. $27,45 (includes 
shipping) 

Furniture flelinJshina 

Take that old 
piece of furni- 
ture and make it 
look brand 
new. By follow ■ 

Ing the three 
main steps out- 
lined In this 
tape (stripping 
away the old 
Finish, preparing 
the wood for 
the new finish 
and applying 
the new stain, 
or varnish), you will expertly restore 
your furniture to Its original beauty. 
£32.45 [includes shipping) 
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Only $29.95 

For This Precision 35mm Camera 



Plus Receive 200 Rolfs Of Film Free During Our Introductory Offer If 




This is not a misprint. The 
headline is absolutely 
correct For this one low price 
during our nationwide introduc- 
tory offer, you will receive our 
top quality 35mm camera and, 
at no additional charge, you'll 
also receive our Gold Card re- 
deemable for 200 rolls of either 
Kodak or Fuji film! 

For this one low price you 



can look forward to years of 
professional quality photogra- 
phy - guaranteed in writ- 
ing -- under a limited five year 
warranty that says your camera 
will be free from defects in 
materia] and workmanship. The 
50mm lens produces clear, 
sharp, quality pictures every 
time. And the adjustable cli- 
matic F-stop will have you 



taking pictures like the pros in 
a snap! 

This Precision Yamasheta 
35mm Camera comes com- 
plete with paralax corrected 
view finder, built-in hot flash 
shoe, 50mm optical lens, lens 
cover and neck strap. And, 
don't forget the 200 rolls of film 
absolutely FREEH 



Special introductory offer for a limited time only, once terminated, orders wilt 
be returned unopened. Offer limited io five (5) cameras per household. 



DAVECO 

Don't miss this golden opportunity. Order ao yamasheta Introduction Dept. PM12 
today. Send $29.95 plus $3 4001 g. Decatur Blvd. Suite 336 

postage and handling for each camera to: Spring Valley NV 89103 



Yes! Send my professional quality camera today! I've enclosed 



for 



cameras. Mail to meal: 



Name: 



Address; 



City: 



State; . 



Zip:- 








Unusual, high- 
quality books! 

DLsrover one of Fnost ineredfbk col- 
ipetkirnH or pjfc trinity and fkcUmnlcs 
book* tn come- stlnne, In years. You'Ll Lind 
scores of high quallly hew books and 
reprints of rare old books on buLldLng 
and rolled Lng old lime radios Including 
spark-gap transnfiiltra, crystal s#ts h tv 
generative and oilier amique receivers, . 
■ra c ly tr lephony .lnd ir-levlslon , and more! 



Tesla 



LOJO 



YaulL find 
plan* and i 
on all types of urT 

usual rqukpmtnS 
from Lasers to cen- 
tury-old. induction 
rolls 1 Build equip 
mrnl youf friends 
haven't even heard oP 
« 






Shortwave! 
Motors! 

much more! 

Sulld Tesla oolla, Induc- 
tion coils, wLnishurst and 
oihtT lightning belt genera- 
tors- Rewind a,nd repair mo- 
tors! iSwign and fcmlbrt electrical 
generators? Cel high power Jram 
aulo alLemalnrsI You’ll find quid 
Lty books on Ihese topics and 
much more! 



Fringe Science!” 0rder a ca,al °9 *° da y ! 



Youll even discover a strange* collection of 
books on "fringe Science" - lost eomlnema, 
perpetual motion, unusual phenomena re- 
corded throughout the centuries, and much 
more Explore the strange world Lhat tLes 
between fact and fiction 1 



Write for yOuF copy of Lindsay's new Etrc- 
Lrical Books catalog and see for yourself what 
you've been mtsstngl Send $ l |US fir Can- 
ada) or $3.00 foielgn airmail. Well send youF 
catalog Immediately! Write lodayl 

1 Llnd>ciy 

t publication} 

1 Box 12-WM3, Bradley IL 80915 

) [ — | Send £ Dfliabg* Wn anetosad H.DO U S * 

r 

Nun* . 



I t 1 ^ 

I | | Canada {14 GOlwiipn airmp \, 
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HELICOPTER 

b|lJLVi| 1 J"H*I . ffh.LT IIUMIIV if ...» _ ______ _j _ 
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$9M STARTS A MONEY-MAKING 
UPHOLSTERY BUSINESS 
Uum How - $end far FRF-E Color 
FACT KJT TODAY!. 'J 
Foley- Bdsaw Institute of Upholstery 
6301 Equitable Rd„ Dept. B0577 
Kansas Oty MO 64120 




"basement toilet' 

FLUSHES ir nftSwr - 

, Hu Digging Uj Flwn 
liulill II Touniil ■ AiTirh«n r» 

Wrlll McRMsttn, iK , DtjL IE r ’" 

^BOn 15133 Twap*. Florida 33611^® J 



BU Y DIRECT 




FREE WhalHal* Catalog 




Custom Cues and Casas 

CORN HUB KER 
BILLIARD SUPPLY 

tei^cr sirwji 
□apt 3 

urtcokv NE M50fl 


yr 


1-800-ft27-BflBS 







SATELLITE 



TV Save 30 %- 60 %® 3 ( 

J? 2 IB- 73 9-5231 

I M SKrVISIOM IWC,* 

m n goueh 

V *fmu S HULL B. UN 14 UT 



INSTALL OR UPDATE TOUR SELF 






BECOME A MAGICIAN! 

E Ef. *eL IWflC^flSL ConMa idwta, pte 

vmJx nh-berJ^. r meow's kwIy **J Ti Hjpf nwwtlrf 

+ 3 .SGsffi Wzm Kkaifiiu 3 ^*ctenpji'jiHd. 5 wfitir'w , i 
to: THE 5«H BU., fnjllfc. NT 1 [ffi 
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HOW TO DRILL 
A BACKYARD WATER WELL 

BILL HARRINGTON ■■■ — 



I've been, drilling water wells in 
Oklahoma for about 3 5 years. 

When I first saw the ad ihai claims a man 
can drill his own water we] I with a Hydra- 
Drill, I was extremely skeptical. I thought 
to myself how can that be? Thai's, 
impossible It takes a big rig to drill a water 
well. Hut my curiosity kepi nagging me. so 
1 sent off for the information. 

My daughter's boyfriend is a well driller 
over in Arizona. I showed him the Hydra- 
Drill literature. His first reaction was, "I 
don't believe it. I don't believe a .1 hp. drill 
can da ihc same thing my EDO hp. drill 
docs. * But the more I studied it. the more if 
sounded like a good idea- 

A WATER SHORTAGE 

Another ihmg on my mind was the 
drought. We re having the worst drought 
here since the dust howl days back in the 
'30s. A lot of towns around here all the way 
over to Tulsa are running short of water, 
and some of them have started water 
rationing, M's very hard on a Eol ol people, 
but business is good for well driller* I'd 
been thinking about buying another drill 
and pulling my son. Robert, in business. 
He’s IS years old, and hc r d never worked 
on a drill before, f decided he could learn 
with a Hydra- Drill, 

EASY SET-UP 

Now when I started out in the drilling 
business 15 years ago, I had a big drill chai 
just about worked me io death Later, E goi 
a rotary drill. II was easier to operate, but ii 
took a day and a half to set up and drill a 
well in this area. You can r E imagine how I 
fell when ihcy delivered our Hydra-Drill. 
It was so com pad, very simple. Robert and 
a young friend of hn took it out and set it 
up in just a few minutes. 

OUR FIRST 
HYDRA-DRILL WELL 

The day wc went out to drill our first well 
with the Hydra-Drill. I was all fined la 
work wilh the boys and give ihem plenty of 
advice. However, it was a very hot day — 
about 100 degrees — and once they got 
started drilling. I could see they didn't need 
me standing right there: so I went over and 
sat down in the shade of a tree. In about an 
hour, they came over and 1 asked ihem if 
they were taking a break, and they said no, 
they had jusi finished drilling the well. 

11 was amazing. They hid drilled down 
forty-seven and a half feel and hit a layer of 
beautiful, coarse sand the kind that 
produces good water and a \o\ of it. They 
had drilled Shai well in less time than it 
takes me jusi to set up my big drill. 




Later, I figured l hey had drilled thal well 
with less than one gallon of gas. My big 
drill would bum up ai least fifteen gallons 
of gas for that job! 

MAKES MONEY 

The next day wc drilled a well 1 15 feet 
deep through rock, and it weri fssi loo 
The Hydra-Drill really takes the hard wmk 
out of it It's fast and economical, and 
that's whai it lakes to make money drilling 
wells. 

Also the Hydra-Drill is so portable we 
can set up and drill anywhere. In the past. 
I've last out on name jabs because people 
were afraid my big drill would tear up their 
yard. Wilh l he Hydra-Drill, we can drill 
wtihoul (earing up anything or making a 
mess. This is a big selling point to my 
customers. 

I m just grateful to have this Hydra- 
Drill. l ie gol my son started an a goad 
business he can make some money with. If 
I had bought another big drill, it would 
east thousands of dollars, uml that is jusl 
ridiculous because the Hydra-Drill does 
the job just as good. In feet. I figure we 
earned enough to pay for the Hydra-Drill 
ihc first week From here on, we're in the 
blue chips. 

GOOD, PURE WATER 

1 believe anyone can drill a well wilh a 
Hydra-Drill Even if they just wanted to 
drill ihcir own we LL i hey r d save mo ncy. It 's 
simple and it s easy if they jusi read the 
instructions. And ihc besi part about it is 
that you get good, pure water without all 
[host chemicals in it, and the water costs 
you. say, 5 cents for a thousand gallons. 
You certainly can't buy city waicr for that. 



And it's a great feeling to have alt the water 
you want even when the city is rationing 
water lo everyone else. 

The man who invented the Hydra-Drill 
really knew what he was doing Modern 
technology is a wonderful thing, isn't it? 



MT£: Reeders cost set e big taffy tHastreled ktl on tbf 
tiftifM-QnR mtodtng t bootht. "Row to Ofdt Yoat Own 
Wwlef Weft'* The mtmmMftfm tit is avMitaOfy if we. 
rtrfAfltir At Jra **tth * #gff bfffitff 

dirtied on mteUIep^ Sttof '5 mitt coupon. Cab Inti 
free m mail coupon In I tie arfstieii freiaw 



WATER WELL 
DRILL KIT 



ov” a 




Now you can drill 
a water well or a 
free- flowing 
sprmg in your 
backyard Have 
oil I ho pure, fresh 
water you want 
FREEl 

Easy to operate 
as your power 
lawn mower. 






FDR FREE BROCHURE 

CALL TOLL FREE 

1-800-DEEPROCK 

for** tiSA CM fflfflr f*9 33J7 

{Ask forQpmter 71 22 ) 

I— ^ OR CUP COUPON AND MAIL TODAY' 

l*L±£«tT "Tl 

im and*™ RehhJ 
Qfulikj, Alabama 3BaD3-aoni 

tfLlhr NAME 

aod5e$5T 

CrTY/STATE/ZIP 
PHONE 

C M£B Q|*fR«fc 





PHOTOVOLTAICS: 

The Energy of Tomorrow . . .Today! 



■tne aut&mcrtlie wia rmmr re^ace in* hofse." 

“If rnan meant to fly he would have tieen born with wn^," 

'Sdir ilnctrlc irwrfy Ib mtin 30 yun way-' 



we sis hnawi mat Ihe flnl Iwo statements -aUc** were tong afio 
pftiven mile I WOULD UK£ 10 SHARE A WELL KEPT SECRET 

WITH YOU: THE THIRD SHTEMENT ABOVE 15 FALSE TOO I Solar 
eteCtiic energy 1 — better known es phoim^taics — Is here lodayl 




1 5 li r In qutel but dramatic breakthroughs in 
solar electridiiy, ihe com have come tkrwn 
Utility companies and Wail Strrei insidri* air 
beginning to buy up photovoltaic company 
suicka (ask your broker!). You may know that 
people are currently using *nlar cells for 
charging batteries for RVi and Lioats, lot 
pouring ham radios and running water 
pumps THESE ARE PERFECT APPLICA- 
TIONS OF SOLAR ELECTRIC ENERGY AND 
THERE ARE HUNDREDS MORE* 




No Mem Electric Bills? 

Most exciting - AND YOL 1 MAY THJNK I’M 
EKAGGE-RA'FING WHEN 3 ^AV THIS HIT I 

ASSURE YOU L AM NOT — people ire begin 
rung to power their home* with solar electric 
energy. 

In fact, A POWER REVOLUTION HAS 
BEGUN! 

An estimated 20,000 homes are mtw general - 
ing THEIR OWN ELECTRICITY from solar 
elfcrnr cells. Imagine hnw gondii would feel tu 
htver pay another ntiliry hill! 

If yon AU‘ r'uusiLLr nug building a new hnme 
or adding to yoUr existing home, then uur 

* BRIGHTER FUTURE” miroductmy kit is Iw 
you! You gel our recently published "The Solar 
Electric Brxik" fl-H pgs,, fully ilLustraied^ uur 
power grn mining snlar panel, and our new 
"Solar Electric Video"', alt for only $79.00. 

Nearly Indestructible 

Solar rells used to be made only of glass, BLiT 
NOW THEY ARE MADE WITH RUGGED 
STAINLESS STEEU Imagine a power source 
that HAS NO MOVING PARTS, IS SILENT 
AND UGHTWEIGHT, YET FLEXIBLE. You 

may have seer one of these amazing products 
on a neceni PBS'S'qTi’^rqgfini. If you want to 
begirt to use this culling edge Inhnolc^, then 
our "BRIGHTER FUTURE" introductory kit ls 
For you. too! 

Non-Poleenous Electricity 



Gary Slur, President 

Solar Electric 

{Ytii It powerful M-25 pajteJ ) 

OF FOSSIL AND NUCLEAR FUELS, solar 

electric energy is THE ENERGY OK 
TOMORROW 

Bin for you and anyone excited by inno va- 
lid si, solar electric energy GAN BE THE 
ENERGY OF TODAY! 

Be an Innovator I 

Here arc three fiubr electric products you nih 
own TODAY. 

1. THE SOLAR ELECTRIC BOOK by Gary 
Stan is EH pages* Fully illustrated, ufMO- 
daie iiud practical. (Cornea with coupon for 
working solar cell) $1 L9rt 

2. EXPERIMENTERS SOIAR PANEL (15 
V1X'. 7 Cl jtiA), measures V x I3\ the most 
popular solar panel sold. $49.05 

H BRIGHT FUTURE* 4 KIT ire hides book 
solar panel and our newly released 
'SOIAR ELECTRIC VIDEO-. (Great for 
prospective dealers, ft Vers, or cabin 
owners l $79.00 

AND HOW'S THIS FOR CONFIDENCE? THE 
ABOVE SOLAR ELECTRIC PRODUCTS 
COME WITH AN UNCONDITIONAL LIFE- 
TIME GUARANTEE. So order now — there's 
absolutely no risk — and see for younelf lhai 
tomorrow's energy is here today. 



Wilh the increased global concern over the 

GREENHOUSE EFFECT, OZONE DEPLE- 
TION and THE ENVIRONMENTAL COSTS 



Have y-uur major credit Card ready and call our 

TOLL FREE ORDER LINE 

800 - 832-1986 




Wh*Ti Wrung- With Thii Picmr** Pt-pmc-ik ra ihe Savoflikrt 
cnjfFnbI, alUipjhMj^lenjiL (kutCk ht-j^ rr.-firw4h InriM'k 
pfju. M-Trety dropping them rt>ukl dcnjo> ilir ii wonh! 0 ui ran 
fli'ifr Chit ruiu^nt lUanlc-H- slrrl e elk 4 an kre puund#*! xuh a 
hammer — rvtn with j buUft -and sull rivr ™u po^rr* 



□ nd wc will nub your order io your doorstep 
Or, simple return the order coupon below 

ORDER COLTON 

□ E trim MMwr- iiLlumuiii’tra: Sf-jwi ihf %«Oi tin* life EVhiL 

im ga* Hldt& h) 

2 I w*m Wmpefirtttlrtrl Vrnl J l" i IV wttir puiirl 

IfHQuas + |:uo VHl 

□ l W4T1I JL iJLI Send hSUl-FIT RJT1J*E KJT 
ti71U» + *.UG5/Kj 

i luj-gr iH^ Q Vim □ WttHCjf i! □ 

An. * _ r _ _ _ _ I 4 p. — -- 

□ Qmrh nr Vff.-kiwL- ftidcr *nclra«d i( ^lif Jtri «kJ H. * un.) 

Ninif ^ 

AdnSlrui . 



falOHE J ! 

Ertum ira: Solar 1. |?5 Cm., kahufn E'*iL. CA 
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PRESENTING 

ANOTHER 




THE DIFFERENCE 
BETWEEN WORK 
AND WORKMANSHIP. 
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AT A GLANCE, 
BEAUTIFUL. 

AT CLOSER LOOK, 
MUCH MORE. 

You’ll see skilled workmanship in every detail Perfectly mated 
cutting edges Beautiful high polish finish, CHANNELLOCK 
BLUEi" plastic grips American made qualify you can depend 
on year after year. CHANNELLOCK. 




r- 1&GB CHANNELLOCK. INC. * Meadville. PA 16335 * Send fpr Tree catalog 



COMPUTERS 

(Cm i tin nrd \jrpm page fit) J 

tle M himself, gives you more than a pood 
time. It sharpens your competitive in- 
stincts, too. The object hero is to turn an 
expansion team into a championship 
squad , and you're involved on all levels. 

As front office general you make draft 
choices— and worry about your salary 
budget. As manager you skipper your 
team through a league schedule and you 
handle the plays. Pete himgelf. comput- 
er controlled. takes the field in league 
games for either Cincinnati or an expan- 
sion team, and true to his versatility you 
can play him at any position except 
pitcher. You either can lead your expan- 
sion team through a Ilk-year league cam- 
paign (each year you take on five com- 
puter-cirntrolled teams during the title 
drive), or compete directly against a 
friend Ln exhibition games to gel ready 
for the championship season. As with 
Earl Weaver Baseball there's an arm's- 
length list of variables you control as 
player, manager and general manager. 

The point of View here is more cine- 
matic than inJLari Weaver Baseball, put- 
ting you down on the field for every 
play. You get impressive player's-eye 
viewpoints in Pete Rose Pennant Fever, 
including perspectives from behind the 
plate r from second base and from, the 
outfielders. 

When your indoor baseball season^ 
over, Mindscape has two first-rate sim- 
ulations, Culled Superstar fee Hockey 
and Supers far Soccer. (Commodore 
64/128, $&6; IBM, Apple IT $46; Apple 
I1G3, Amiga $45). Both offer outstand- 
ing animation and a host of details — in 
both games players not only tire during 
play, they age as the seasons wear on. 
Meanwhile, Mindseape's Clubhouse 
Sports ami Indoor Sports prove that 
computer simulations don't necessarily 
have to take on big-time sports to pro- 
vide hours offun. 

Offbeat thrifts 

With Indoor Sports you cun compete at 
darts, bowling, Ping-Pong or air hock- 
ey. Clubhouse Sports adds six more in- 
doorgames^oosball. billiards, skeeball, 
crazy pool, pinball and a shooting gal- 
lery. You can play against a friend in a2- 
player game, play by yourself against 
the computer „ or just watch the comput- 
er go through its paces. Indoor Sports is 
available for the Amiga and Atari ST 
($50 J, the Apple II Commode** 64/128, 
and IBM [$,10). Clubhouse Sports ($30) 
Ls for the Commodore 64, with new for- 
mats on the way. 

Epyx, a leading sports-software pub- 
lish er whose wide variety of rimu tations 
includes the recently Introduced Sport- 
ing News Baseball (Commodore 64-128, 
Apple Il h IBM, $40), has moved out of 
the mainstream with some of iLs newer 



offerings. Promising radical thrills for 
up to eight players, California Games 
i C u mmodore 64 , A pple 1 1 / 1 1 GS .IBM, 
ami Amiga $40), features six diversions 
for what Epyx describes as the "totally 
tubular 1 ' set, starting— you guessed 
it — with surfing. Also on the disk are 
roller skating {on a beach boardwalk),, 
skateboarding, bicycle motoeross, FrU- 
bere tossing and foot -bag (in which you 
try to escape from u suck without using 
your bunds). 

Kor those who have QD'd on conven- 



tional sports. there's Epyx's definitely 
tongue-in-cheek Sports -A -Roni , a 
wacky multi-event game set in Italy 
(Amiga, IBM, Commodore 64. Atari 
ST, $25). Jn this zany affair, players 
engage in a sack race down pot holed 
streets in Naples, try to balance pasta 
plates near Pisa's Leaning Tower r pnle 
vault across Florence's Amo River, and 
climb an olive-oiled pole in Verona, 
There's* pillow fight in a Venetian gon- 
dola, a boot toss in the Coliseum, and 
f Plm.v turn to page JiflJ 
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TUFOIL 



for ENGINES 

"It's SLIPPERIER than Teflon* T1 ™ 



TUFOIL* is s great gift for your ear 
- Christinas or any tune! 

Canadian Government tests show 
dramatic improvement in cold weather 
starts in diesel and gas engines... fuel 
savings, tool 

TUFOIL’s the only PTFE containing 
engine additive with 6 U S- patents and 
patents in Canada. France. England. 
Germany, etc. 

Many articles about tis have appeared 
in scientific journals and national 
newspapers. 

Fill in the coupon today or call 
TOLL-FREE any time 24 hours a day . 
(There’s a money-back guarantee on 
one bottle Tor testing.) 

1 * 800 * 922 - 0075 . 

{in New Jersey, cell 20 I- 92 S-BI IQ.) L jl 

Sec OUT full page ads in Popular Science 
August page 9 and in NASA Tech 
Briefs August page 43. 



PM '26 

ru.M Hi) TUFfHLantar 
M*i| Iq 

FLUOR AMICS, INC 
103-105 Pkas*m Avcflye 
Upper SuUJeRIW. N.J 0?4M 

' H .ur tatfte 114.25 ^plud 13 JG -khlppinff t. twndlinflli 
□ T-Pd a At hHlU* I -DQ LpJw ii.W ihJppJftfl £i hAftdllftq) 
Dnr SFillno I 1 25 On* ((Hul W.BO shining & >Lp>id|lng'i 

="1 J -tirnfm . w i.| lip 

CQ P'i "1 Clwt* □ HQ L VISA C KASTEB?a*B 

Aqcrt. lit?. . Exp. Dfl L t 

fiiwie 

Addfcii 

Clly 5tale £|p 

Signature 

TUFOtL" CUTS THE COST OF Q*rHlNG A CAR.™ 



Tufoif 






B 1 [Northern 

L Wturc the Prut, iirnS hfcneVnp^ Shoo 

ORDER TOLL FREE 

1 -800-533-5545 In- UN Fj- 1 7 AW rt.liO 

Kay = ?L 1+0 



■ Power TooH 

■ Hand Tools 

■ Gas Engines 

■ Generators 
v Hydraulic 

Parts 

■ Welders 

Send ia* tfkn 
1 ^ 5 - Paris anti 



m Winches & Jacks 

■ Chargers 

■ Air Compressors 
and Air Tools 

■ Trailers and 
Trailer Parts 

■ AND MOREM! 



JJG-^ag^ Discern! 
£g^rejmBni Catalog' 



Name , 



Address _ 



City^ 
Stale _ 



Northern, Key 1701^1, 

PO BOk 121 Bl Bumauilto. MN 5&337-021B ! 



Ii ! Northern 

•Mw* flip in*) Htond^witTl 5tip 

n?fliyo 



UNIQUE GIFT IDEAS! 

SM Good TTr.ru If - Ji 9i 

IQ Ten Log 
Splitter 

tpne. 11 QPM 
pLTT^. J4T 
aim**. S " Wiftfl 
W«fgo List til® 
hfeftt # 1134. 

s*h* $699-99 



*J5C,0OQ STU 
Propane Heater 

Gorriud. hoh i>t*&LFfr 
hoAir cfncLices up ip 
250.0X3 BUU>» ?.J- 
14 1 aian^alr Ph 
KAlflWy COnlrtf vnN* 
Use 100 to uii^-jr^f 

CVfendflf 4flm i 1734 

aih S 124.99 



B" Superboofiitr Due; Fen 

JAwea. KD CFT# draw* 4fi flmp 
& WWlg tt*fn+ ITtflA 

su»r $39.99 



Helps Prgvtnt 
Costly Reeie-Ups 

V*«|t|0fl7 Frwi-Wim could 
pt*v«nl tmzmn pJptfl untf wwiar 

dmiqi' F iaah^g Ljhti am 
noijhotf ri hem- itmc- f^b 

«Sbw45deff» hem* MScg 

ScM $29.99 



5*fl d ytMJ 

FREE 

Diicaunt 
I&S*. PirM * 
Cqyipmen; 

Clfpipg! 

Save 
20 to 
50% on: 



up-the-wall runs and pogo stick parties 
in Roman ruins. Mow that h s Italian! 
Speaking of Italian, if you like racing, 
get behind the wheel u f Ferrari Formula 
Om by Electronic Arts {$50}. 

Mac Sports 

The Apple Macintosh, despite its repu- 
tation for great graphics, haa gotten less 
attention from software publishers than 
it deserves, probably because until the 
colorful Mac 1 1 came along, the Mac was 
strictly a monochrome machine. De- 
spite this color blindness, there are 
many excellent games available for the 
Mac, including XGR h s carryover frotn 
the IBM environment, NFL Challenge, 
and Avalon HiiraMa^rnFoof5aii. 

Two Mac standouts come from Practi- 
cal Computer Applications, Inc. in 
Champlin, Minnesota, MocG&lf Classic 
($95), the enhanced version of the pub- 
lisher's beat-selling MacGolf 2.Q ($60), 
takes full advantage of the powerful 
Macintosh II* including 16-color graph- 
ics on that machine and compatibility 
with most large-screen monitors. The 
program includes six golf courses to 
play on, four more than the original ver- 
sion packaged as standard fare. The 
program also Feat urea nine practice 
greens and a dri ving range, and five en- 
largement options fur cleanup views 
when you're putting. You can run the 
program from either a floppy-disk drive 
or install it on a hard disk. The program 
very effectively simulates the joys 
— and frustrations — of real golf, with 
highly detailed graphics and realistic 
digitized sound effects. 

PCIA's second effort, MaeRacquet- 
hall ($60), makes the meet of the Mac's 
magic, incorporating high-quality 
sound effects, stunning 3-D graphics, 
and impressive animation that's based 
on over 1000 frames of live- action video. 
This one gets right down to the squeak 
of tennis shoes on the floor! 

Mure than just a game, this program 
qualifies as a full-fledged teaching tool 
that can help racqueteers master both 
technique and strategy. As with most of 
these games, you can control almost ev- 
ery conceivable aspect of play , Including 
strength, agility r stamina and accuracy. 

No easier to master than the real 
thing, MacRazquetball offers more than 
the solipsistic computer pleasures of 
you versus the machine. This game runs 
on Applet AppleTalk network, so you 
can take on a friend at another worksta- 
tion for a quick "nooner M without ever 
leaving your own workstation. More- 
over, a good game of racquetball can 
now beaa near as your phone— and your 
modem: You can play this game, in real- 
time, against someone thousands of 
miles away, AH I can say is, “Serve !' p I*t 
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You can save 
up to 50% 

on your home heating 
costs this winter. 

And never have to buy fuel 
wood, oil, gas, kerosene — 
ever again 




Hydno-Sll If a unique ht-aHng system that con lav* you 
hundred! of dollars In hom* htallng cost*. 

If can rtplac* your tbctrk hta(«n and hoal pumpi. Tour oil 
or gal furnace. Your b«rai#n* heolen and woodifovtt. 

This ix n^Eirluiive f^tory-d- aHar Thm Myc^D-5'l If nctSvailobl# jp. itojfii. 

Thn H vlIid-S' 1 hydngnic hearer giv* cr-wn, wF*. h*oliHM, flnd i**v- 
porrfivq flflOf-iQ-COiliAg wqrtnrh Tog ton h*ol y&u* »ftljts houla- v*£i p*rmrrn.ffniiy 
■ n«ioli»tf 220 -vqIi bowteoard modeli, or you can hem individual roams wirh tam- 
pl4i«ljr posable 1 10-vah vn-rt Foch hoi e bullion PherffiOilol for i*rd reaem -fay- 
roam eenlrel 

hydra -Si I hydraniC Hoaiing war I ika rhrt* Huife 1 ih-n hcoler cant ix □ xoalcd 
cappar lube fillnd with n h^mrii xil ccnn Mmef rhnl will nfi v#i r ipilE. In ik. ftfii 1 . 
or dran-jH \t\ p armanan' ^-du'II nover ^un pirr Punning 1h*qygh rh* liquid il 
a hydroflliclrit olemflPil -hgl, yybon Ihfl Hn#*mos'ai 11 Igmod B*. quickly wOirni 
rho liquid Tho t-dicon* liquid w»rh iii ^eol r*!erHia* qu^ii-ei eonHnu« to hoai 
□tier ine #iflclPic. ole mem thuii oft, Mvm a y p* mon^ . The btol rad-aring Prom 
Ihfl ruL-e is dirttlnd irt-la □ gwnMn npnvar*mn tlpw rhol delivers worm, comtqr j- 
abln- hw* fc ntD Iha rppm Ir'i |yil 1h®1 1 mpl# The pnniCipl* it l^e lomc ax har 
wnlBf hnah^H and pro^id*! fri name eomP&rlablc bflrlaFilx. 

A# *oni 10 h#lp you b«i I^b +lung ond er-ppring easr ot hoan-nq yau* hime 
Ploaie read what olfasri ofo toying abaul hydra-S I ond hew ii helps ihem 



Here are y our ben efits wh en yo u_u.se Hydro- 5ll 
the heotirig system w*ih the silkone advantage 

- Sl p»h« hqpun g cosrs up to 50 V a 

* Sate and cl eon ne flame*, no fumes, no exposed tiering 
element. UL listed 

* Efliciftnl — ihnrTTiOSlolkally cO-nlrolInd. yniforrri wormlh; np 

cold SpuH 

* Pprrpbk or pq-rmgingni boiab&ard milollanon (by you or by 
□ qualified electrician). 

* No m-pi^ie nance No service cgilSi. Ever 

■ Lower heater-case lemperaiure is i afe_r for children and 
furrultirB. 

* Sihcone- fluid never need& reoloc<n ^r. telomc hecrl longer 
and &hfflirwsi*s cosrly element 1 romppnaryrp cydffi 

* Ehminp"cs npod Fgr fumo^ct, chimney*, ducd, plumbing 

- Comos p.rg aHClmblod- and feady tor uSo 

* lik hme limbed womanly. 



Bill M. Prg^oii.ieinal Enginiier J 
■taMaUan CflM CQflnpaf«ll 4 ? h*q 1 
by Q#iB-hatl." 

C rpni W . . C . P A 'W# replocvd 
o*d In JPn f if p l- rm* we io^-ad 12. 
a f i% taving, plus w« have no 

Bob S Nancy ft Wilts Hydro- 
Ing- Caafx ihif flrtr yitir. TIibt 
w CHtn inns mvmr y r-gom lajornl' 



■avd hunJ r adx pF dfrHcwi qn rh* iq- 
pump pricoi, plus I cur my fuel com 

our oil Fui-msc* <n our offk* buddmg 
in oil and heotifig eotti. f hi-x wax 
mopnlononc# catrs.' 

Sil hfeoreis, we laved St Hd in houi 

no mmnlen nn^ e In wor ry obau* and 
l*ly for our CEtmfnri and carv-sniiHn r a . ' 



DEALERSHIPS AVAILABLE 

Dired from taclory in certain areos upon wrillen reque5.i 



If will b* on* of fh* boil lnv**fm*flft you will *v*i moko 
220 Volt Ppririgrtpn-r Hooi*r 110- Volt Pa liable Henter 



Sil* 


WflPP Urtl! 


Am * 1 

Ip ttnt 


5b* 


Wall Uflil 


kppttn. km* 
ie H#ai 




IMH w*IU 


350 tq. Ft, 


4‘ 


1500 widH-f 


250 iq.fl 


5 




200 vq. ft. 


4' 


1000 wan? 


175 iq. fl 


J 


i m wm 


175 fq. ft. 


r 


750 ^atli 


150 aq. tl. 


3 

I 

9' 


^ W^ll 

500 walls 
30W wain 


150 iq. ft, 
100 iq. Ft. 
320 14. hj 


’Far larger areas use 


fltuhiplt fo*m*N 



HYDRO-SI L 

limhed worronly * litefime replacement polity on parts 



■T.hi.-AXi t*m Hydra-hl nHfin you ndih] ind nirt< n-c-uii-fr i T nn^ n IMAr Hyd-r-Sii riH^prs mr* ihipp^d dirt: 1 Imm Ltii mnuriciu'nr tv tcv Ull »ddrBSi 

Order Today, And save hundreds of dollars this winter while you stay warm. 

Hydro-5 1 1 Dopt. 461011 P.O. Ba. MI. fl. ta.lt, 5C 29715 



HYDRO-SIL 



Suggested Retail Your Price QuarmPy fatal AfltauN 



P.O. Bo- to: 

FI Mill, SC 297 IS 

Fleoi* lond m* lh« Hyciro«Sll unit* I Havo rrvork*4 of rishl; 
Noma 

Addrgns 

City 



O' 1500 W 


«12 


$189 






5' 1350W 


S362 


5109 






4’ 1000W 


5213 


H4? 






3' 750W 


5189 


$129 






2 SG0W 


$149 


SI 19 






10 IOOOW 133? 1309 odd 


A 5 foe 1 fliippJrtgi 



Stpie 



_Zi£_ 



Hydfo-Sil Portable Heaters 



ChO£k or money order for $ 

(Plem-e do not send currency through ihe mail. 

Charge to; □ VISA □ ^AgsterCard 

Acer, # 



6' rsoow 


|3» 


11S9 






4‘ rOOTV 


J2fi9 


$169 






3‘ 750W 


1349 


1159 







Oedil Card Eap Dole 

(Checks subfeci io funds uerificoti-an ) 



!cih3* 0.6** jin U.S Functi) 

N.C. ^esidenliL add e-l/2% soles igs 
Please add |5 ffl ihip?sing/^andllirig per dealer 
[flTCSpi 8‘— II5.0D) 

Total Amouri! 





WOODWORKERS' MART 



PLANE* M0LD*SAW*SAN0 




Po W*f TOOLS 

EbaJ ■ 

in 



turn 



n foujjfl 



Id 

Ngw yrm 
lumber nla 
popular palsems 
or in combination 
can (Win mis power IdqI lor only S50 DOWN 1 

30 ^ay FMI Trial I oSS"S™ 

NO OILWATJON-NO SAtimAN WtLt CMU 



separately 
Cosl Vgu 




FaJnif H-eIi jv Cv, 

6301 Eqwllf b> c Ad . Qtpl *1*02 
Hinsit Cilv, Ha 64120 

1 FaHy-liiwi Go 

<m*imT\nw > ^ D 1 Eq ullib !e Hd , 0 1 pi, Bl 402 1 

^ khw c% m* wiai 

□ Y£S, Pteaae send m complete lads aboui i 

PLANE R-MOLDE R -S ANDE H-5AVY a nd details J 
about 30-Day trial oHer. ] 

H»ns» * 





Wood Projects, 
a personal 



Hair 






* fjrl reprtnl iDu ily ror 
■mh-B-Hht parls 

* Cnmpin, Hfii&uriftQ I 3 

Mimq. elr cjnjll it 

lasirrpr-onrdrrimed 



RllH Pip 

■ -niik nii-i:i. ip pc ' so'iwj = 

^4pmc5 

-S-^uUliCn pi mrrplgr. 
eflrlintj«pafcJi|ies 



[fim W im- Corprihfln 

L ? S[ »ll[i Pjl iTPJ l 1 

Cfrmfibui D.'m mh 



i-aoo-a4i-oe26 

*ln 0hiO6Hi-77t-59&l| 




FACTORY DIRECT CLOCKS 
AND FURNITURE 
■MM Do-It-Yourself 

Kits or Assembled 
W ^ and Finished 

II H Mil ■ GrantJlailier Clocks. 

■ Mantel and Wan Clocks 
: »C.itr Ci'i!Sl». Tnnlos. 

I &' . vfflF. j O.il'Sv UfhK! ,1 ■: 

* Solid iv a ■ BU\Ck W.l I*. jL 

I ill] CfiSfry. or Oak 

H8 l * Heirloom Quality 
I ! 1 * Esi ir: RrassWei* Gd't-rum 

LBMH Ml •• I.'inu ' US .41 id L- 1 1-;! IS 
'■ill-'fifl' l * M. , R.-. -L f^.^r»rl»i< 



I M K k C f>m*\>Y » 

World's Lirgsar WanuiMhjier or and hairier GloO Km 
«Jnp' red? Emperor InduitrmlFjfk: 

F^.rhD|». Almoama 5653? * P^fiFia i-jra-tiS-HlE 

.iii- ’ >iMiea n 

□ On- ii vquriflli Urti L ^impfed □ Fr^r^j F iirnim* 



Street 

CllY 

State 



wjr hobby 
r tools 



Svnjtll Ifllhe* 1g turn 
metal, wood or plulica. 
Milting machine*. uwi, 
Kind loolip power 
woodworking 100114 
and mofill 

Cart or write tor 
FREE Catalog 



‘HoWr. . 

Product 



products co. 

Oejl, PM P0. Box Jill If 

Columbus DH 43221-81 I J 



Training Videos 

* Learn Clock Repair 

* Extra $$$ at home 

* Approved for Veterans 

* Comprehensive Home 
Study Course 



School d-l Clock Repa <r 
631 3 ConaAbod Way flm M 
Awendaw SC 29*29 




Ciflf St Zip 

Make G ar Money Order Payadelo UNEEK Products 



NEW 

Stor- Master 



A U-Neek Rotary Storage System 

Perfect for organizing nuts and bolts, 
screws, sewing needs, fishing lures or 
whatever needs organizing. 

■ Rigid Const! uctfon foi Heavy Duly Use 

* Rotational drum allows easy access lo 

32 Ufl&rflakabte twist oM containers. 

* Holds up to 24 Lbs. ol Hardware 

* FflfkF 9H Dau WArrAfltw 



T<x.? R p8i? 1-800-228-6335 ^ 

T Cjav. 2 * H*s or Send S28-95 |Ste 'mkiisici 

i%l Pca^JfnlR AWi'S 

To: U-Neek Products. PO box 824S n 
Cherry Hill, NJ 08002 -024& 

_ D White 

ArkjTMF? ____ ^ Blue 




World's 
Largest 
Manulaclurer 
Of Portable 
Sawmills 



)UR OWN SAWMILL 

Four Models To Choose From 

, BUY DIRECT 

1 800)553-021 9 

" In Ir-d-iana ca l <317) 27t-1542jT" 

-tA-pagec atejogoruse 1 
' Masi&rCartf n* VISA Jk 1 
lo order our 5 Q> mmu I C- 
demonSIraliOi'i vid 60 -S 10 DO 1 
Woi 3 d-Mi 2 tr Prexlucis Inc * Depl. CM 2 

il££Wian£l l-nli.jr .ipjohr, iN^U-34SD 



ADJ. ROLLER SHOP STAND 



INDUSTRIAL QUAUTV 

Hip long ■loch and wida pjn- 

fl*, »r* vulf lhl«d fund. Gii- 
vrnliHl, bill biiring loiter 
■nd grip, «d|UKtiblr 

hm-*i. 2-)«u warranty. 0-S. 



$ 39 9S 



PfL» M.7S ihlpwng tiHf 
Mndling. WA nakfamta adc 
tA.4 Si 



PhOrw.Qnfar : 
firvKr iMtiitrCard 



pm WwyCrrdfrts? 

* S-UNTECH “ 
N. 4621 Garry Road 
Otia Orchards, WA 93027 







PM ON WHEELS 



PRESENTING 

ANOTHER 





Formula 5W-30 

Pmvm Molar Ch 
* 1 m grid Protection* 

MOTOR OIL 



1 QUART (.946 Liter) 

V > 



HEATED WINDSHEILD ICE SCRAPER 
A Must For Every Driver Just $5.95 



fenhirn inar h*lp ^du yni 

yciui wav qiivckly < n the 

Twinle* 

* fin II *p hailing cirmrnr 

malhi li*4|me«y BP-d twity 

* Miiitipu-fpcHE scraper nted 

MJfy il> 3nCfflp 



^ Pivji cm ^ 

llghriw 

4 rna inWQ kM* eomDH mm?rvt 
P<jr *isy r .laraoE 

• Sotculty 

handling 





Stnd 5 VS - 3-flO SiH In cluseh nr monay onSer 
CARRY 1 ALL PRDOUCIS 
P.0 BOk WAS. Si# itegi. CA 9H7D 




^\\» v 



h TURKIC.^ I'AHh 

aMTStC AN r AltS 
tWO SF.PAR AIT BOOKS 

5HLLDNLTII2.D0ti. 
LkHh El---nki 123 IP* 

AMERICAN □ FQftfckjN □ 



Know the confidential 
price dealers pay the factory 
plus retail sticker price and accessories 

The best inexpensive NEW CAR Guide 
money can buy. 

QompkCa. nuy-lD-uaa K5-puq* &G£A, fluOHng ftChiti 
fACfORr INVOICE costs Rus retail pncna on Ih* 
NEW 1 S 6 S Cara 

31 YEARS OF SERVICE 

DEALER'S COSTS CORf. 
P.O.BoilM? 
Wwm.lmwm rSTO 



Q»»i 



GUARANTEED 



I For Vour Car, Truck 
■ j ■ IV ■!■ to t h_:irn o ' 




INSTALL IN HI NUT EE, CUT GAS COST 11 P TO AJ'ifrAb 

Remarkable spe cs aye iflve nlions work log el her 
1o Odds! mileage. peeled Engine. **«h air-pollu- 
li^ni Q Cond#n**tgr, Qonneers tc P0V Fine, 
separate scr,Tnkcass£ blgw-by ifi|o clean •• bonus' 
tuel, disposable sludge Stgpft carbon build-up, 
prolongs Irie r>1 engi np.caia lyl it eoftv. Q0 VT. T E ST- 
ED LARGE UPG GAIN PROVED' BTrlRflhan. 
Magne^c fo*ce lip Id rfrvBrM* fu«l oolanlyr. 
speeds vaponzanon Por impassive gas savings 
g Urvkcurve Valve. Advances spark irtatiiMly To# 
mad/speed change, ends usual waste- tuCt del* y 
Also Vapor Card Bystnms. Water frah*u$l 
heated. Road Testers report astonishing mileage 
gam" Pa rts K H a va il. Sa nd ter Free Brochu re Tb Si 
and Guarantee deta ils, 0 r carl. <9 1 9| 342-0294 
AME RICA'S HI MFLEAGE CENTER SINCE t#9? 
TT71 Carh Rewsrth Center Ovpt. PW-13 
3r* ft Cti*Stnut FgyH.Cm 

at r m*m rbi i\vi 

#*munut , “ 

SECURITY SYSTEMS 



STOPS AUTO THEFT 



A ca# Ihie-r cjin override any itangard burglar 
alarm and drive your car away in m mutes Our 
goal was 1o develop a syslem so individualized 
I hat no Ihiet could disarm il We ha ye created 
And tesiod an eiPectiv^ aflii^heii device mat you 
can install in your vehicle m about an hour using 
the simple detailed step-by-step mslruclions 
that we provide wilh each uml 

SEND VOLfTl NAME ft ADQHE5S AL UNfi W*FH 

S ih k per uni I , includes Shipping: *40 

MAn.E OlE€K oh MQMS ¥ QflDER PAYABLE TO 
WJVAr MOW WrOOuCTS 

2 IIB Unirnrhil p Drlpi, SWli 21 Q C[H*l Sfillnai. FL 3 dQFl 

KAjf*H^ f Sr'iop^i-sAHHciii^i ChscHE Hoquireli A YVw-ia j 

ALL PA RTS OU A R A NT EE 0 



VAN SEATING 




ALL FABRIC ,1.' 

SOFA GFDG L 

Manwfacrj.'re S 
Si^ggested Retail 

s 449.95 




ALL FABRIC 
RECLINING 



V.5 woe by Xrvwn 

5ear Arnnv r acrirnraci CcrTtpanK r 
M«pr* r gTCMds Hi h tit 
Fedei-a cases' 

FULL FLEK ^ MOM^or, * Irqh 

rAOTAiw^ rniiSK. dfcftslt v ♦aarn coofibtidllon’ 

,A R Al N b CHAlf^ LUMURIDUS Vetoi# FBiirtca! 

c ftPTlfti i N ' S Oia.r-> jkUih wiPi 

Suggested Hefair j, J9 i a im.-h of a k-s'er' Opliorifll 

rH.T 1 ; $ ^Ptl'SlMlT'l i-TPrr-r. 15 . AHf. 
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BH*PO « HALL ASSOCMTES 

SO* 1 0643 ARLINGTON, VA 22210-9832 
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GARAGE DOOR 
OWNERS 
Major Breakthrough 



Own A Garage Door Opener? 
You Need The Garage Button B 
Satisfactian Absolutely Guaranteed 
nr Ynur Money Back 

* TH» G4ngv a utten* Hfit you r< you-- .j-q ,- dobt 

npenrr tr^rfirYiiner and il wilK a ilylrSh 

bLiimn mo u" ned m your ter 

B In^Enllt m c’sji I inn It mmulps «ulh **jy Lin- pie 
ifiilru^lr^ns Nq aprcul tnoli iM’P'lrq 
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BoMOH* po^er adflpMn nnel *|#-P I? t-Q l^v thp.n 
□perdH: ydui I he fempre button All 

rijrdwe^ ii linciLioe-ti ior e«v eDPidtciwn 

« Slop* Ildt -1 Sieien *nd Mispiftcea ^anBiYun«fi 

Don 1 icl lhiert» -n y«ii homip wilh 9lolen TM ^ 

* Thi- Cnrigfl Billion w moiinh anvMuherc- in your cti* 
Psk> fTinrr ugly boDtass on hhc lunxhAdr 

■ Wor4^ wlh jmy gjirjgn dne^ n-p^nnr Iran^m- Her IhJt 
ul«5 « 9 VQtt eaitnr v ^nd Oppral?^ i*ifch a s-n^l® 
iKjfton V ba-F W«ll no\ work *Ylh IrinRmil-bnri lhait 
req u<re you io pi ess Iwo burtont 

* •Nn'Mir hiiy hn i -i*ir-i^ nq-a-i or h-n*^ rhem ah.sn 
G pnipiilPly P"ttsprves code prbltEUdn Qtdfi-i Od* 
Ipr upach rqir van and Irucfc. 

Makes A Grea! Gift Order Today I 
24 hr. INFO LIH£ call t-404 695L2140 

Visa and MC Orders c JH /4 hrs 1 ,000-442 9? 

Sflfld H.K J 2.00 ptrtUigr £ hi rMHifi^ 1o 

Century Syslems. PO Bern 43725. 
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CLASSIFIED 

ADVERTISEMENTS 



Sophie Granowi-PL Classified Sales ManagEr DciTothy HoLan r Classified Service Manager 
Rate: $7.95 per word payable in advance each insertion. Minimum insertion ten words. 

Ht>ld fwc;u wimJs- $1 .00 par word additional (First word sat in Sold Face at no 

extra charge. Zip Code Free.) Centered Headlines in All Bold- Face Letters — $50.00. 

The next available issue to place an advertisement in America 's No 1 Classified Section is FEBRUARY. The closing' is DECEMBER 5th. 
Send rofninance payable and order 1 to Popular Mechanics, Classified Department.. 224 West 57th Street, New York, New Yorii TG01G. 
Please indicate Heading under which ad Ls to appear As a consumer service and in cooperation with our mail-order advertisers 
who use pose office bo* addresses for their convenience in handling your order, Popular Mechanics 
maintains a register of such mail -order advertisers containing their complete names and street addresses 
Ad verniers using P.O. Box number must furnish complete name and street address for our records. 

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request 
if your ad does mi state clearly what is boirtg- offierod. 



PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



Publisher s mart 
BOOKS A PUBLICATIONS 



PERPETUAL CALENDAR 3 * in* tawklm Find day *1 

vroek |.:> illy date Prflffl 1 750-21 M A.D $2.DQ EARLCO 
PRODUCTS. BOO South Orchard ^d Bex 115, Syracuse. 

N.Y. 



PUBLISH YUur Hddh! Jdin Uui Suceeaahf! iJlhura All 
su&fflds invited Fdbbcily. advertising, beaulitul books. 
Send lor ntrt-iiiied bookiei and irea manuscnpl raped. 
Cprllpn Pito. Dnp« PH. 1 1 West 32 Str&et, Mow Yurk 10001 



"SHARPENERS REPORT" Monthty Mev^iter Valuable 
T !P5— Sciurgw— Buy Sell l*M?d Equipmcnl Free Brochyrf 
Skog Cunipany. Depr. PHIZ, P.O. 22559 Minneapolis, MN 
55422 



FU*4I ■■DUSCOVtR-' MQML AWPLANE CONTROL UWE 
FLYING! n*0k\t\ *itt 'C«*rta IB?' dluSlrUftj pl.ini; 1U£h 
you fccw r Only SI 4.95 FFD. (Maslercard and Visa aecepled. 
g ve e*p dale i Order today you'll ba {jiad you did. Btangel 
Enterprises. Box 336. WaukoshH. Wl 531 67-0336 Mgciey 
Back iF not tfehgiilwl 



GET MAGAZINE SUBSCRIPTIONS AT GIANT DIS- 
COUNTS !">«■ CalaJeg, PubiiaNors V-arkeling Servi-to, 3-E 
Oax Leal Drive. Waretcwn. N J. BflTsa 



SCULPTURE FDR COMMON FOLK El 3.00 posn paid. 
Scuipiufs Garden. Manit owWi Waie^s, Wfcseem&in 545J5 



SAVE money. balance yo*jr tudget. jet oi/l ci deb' 
Birdaet fnxmm-1 WOO Roger Johnson. 44i& Whip*. 
Kirignuin, AZ &S401 



GUARANTEED. Huw 5VM*aalUlly T ->j J J^ShuuL ASy- 
ttkng 5595 ACT NOW' Receive free salalog-tcnua. 
Dynamic Publicatibna. Manual Dept £63 Highland *ve., 
teWm. MA <K?7 03 



PACKAGING INFORMATION. Cher 1M p^ei. Montty 
Saving Facta. Tipa, and Supply Scutes S‘-a.EK plus 52. CO 
PAN. Pack Help. P 0 Box 7303. Pasadana. TK T730S 



OPERATE your compos newsletter ‘btliinBas farv 
tBSIIe ■efit'rtt. pr*rhDtiPnai dlrCula-S ad kit. E5. Ort-Ease- 
ConiaclB. 330 W 42 Si.. Suite tGO. Nee Ton, NT *0030 



hfUET &AVNOT& Nm®1o Frveflyt. Incredible tKWkGuidW 
£l sp by Si on m Ojxirahrg Your PrafilBbln Home Hi, .si nr nr? 
Fr» Details Ralph M Clark. Depl. P 1300 Dearwriod Drive. 
Frankfort KY 4QKM 



mm TO GCT PAY RAiSESt SS.0&. aPAP. Box 31 0. OepL 
PM-1, Pbrry, OH 440!) 1 



m oworceo mew m 

CHILD SUPPORT. ALIMONY PROBLEMS'? Gain financial 
Ireedorci. Wole. Liberty, Suile D-i S3. 4?pa Sovlh 90D Easl 
San Lake City. UT 341 !7. 



"DRUG Raid?" make ygu w^MItiy legally Book $4 $6 
oo merchants* veiled aut-iions. Network Publishiny-FM 
36 Si Paul Si . Surie St)3 floche^sf. HY 1460* 



SUBSCRIBE FREE TO 7 SC? MAGAZINES l£@ fie.rK 
Directory 51G.0C. Mai Publiahars, 909 West Connei 
Stillwater OK 7*075. 406-6Z4-1 i4f, 



POPULAR MECHANICS ' PLAN5 AND IDEAS ' CATALOG 

— Hgndradp cri idtWS workshop prgjKt5. p^iriS Shpp 

tgoh. slgrage hguso^ bngsls, FirrPrrtunj, 1 eye — juet adXhJil 
ertryihing Sand 12.03 la POPULAR MECHANICS, P.O. 
BOX 101 i, FtADfO CITY ST A. NEW YORK, H_T 13101. 



CATALOGS 



STAINLESS Sleel Har-deare. Catalog Sz.DO. Classic 
Chassis. PO. Bps 63PH, Glorwiaw, IL 



BUT KNIVES, CUTLERY ITEMS at Wholeiale Save up I* 
60% Huge Selector SalisfBcfidftGuaranleed, Fail Servioa 
F REE Cptiilog Smoky Mounter Knris Works. P Q Boa 
49ITSO. Saviarvilla, tn S78&J 



BOOMEftANOS , ■ ■ PRO-RETURN. NFTCCN OESlSNS' 

Inrmdible Ratgrr^ Unique CbllKtibta Wprtfl'a &e£l' FREE 
Catalog BODMERANGMAN, 1006-1 3rd Monro*. L A 
71201-4222 



HST1 MOTIVE GIFTS, Cflnr Catalog Ffw- BMJ.OepI PM 
12, 407 Running Br^k Rd , BirmiAgtiam, AL 35226 



PORTER'S FREE PHOTGYTDtO CATALOG. 6ft&1 .n Ihe 
indust-ry 4.000 brand ngmpg. unique End unusual ItBiTs. 
diSLOjnl price* arYJ Fa*L service. Free C«py writ*: Porler 
Camera Slare, Box 529. D&pi PM Cedar Falta. IA 5DB1S or 
Pi vane. l-SOO-SSS-iOOi . 



CHOSTMAS GTT SHOFPPiG 



FREE CATALOG suitable anlire 1a*nlly Idea- tar y^ar 
round g*tt ideaa RftD Sales. Bqx &343-E. Tampa. Fia 3360* 



AVIATION POSTERS . , . U.S. Bed BRITISH TrgNar pl*ta*. 
AlHuUcbipr Fprcfl.taibgsendS30Ota JM'aAvialioe world. 
PepH. PH. P.O Bu* fl^oa. Swkaloon. S^H STK 7Z2. 
Canada 



THE REAL THING! ll^u? harp - shaped donr h^p kil. 
519.B5 Ppd. Unfinished Truitt, Box 211, Mt Laguna, CA 
9304B 



WATCH REPLICAS! LDrtesL pncHi Warraniy ! Gcldplaiedl 
E«a(H| mghtl ui <404) %3-3USA 



COLOMBIAN EMERALDS Marvelbui P^e&italized Gill. 
Fabulous Invgsimeni Fc« inidimaMpn: GREENSTA^ AA. 
05394, BDgola-Cokwnbia 



GREAT Gilt idea tr^nsrar slides. Bmm i6n¥n Moviee Do 
Video PfoinssiDnn! LJun ily A. phg Virino P.0. H 0^ 116-17 
Deu-pu Michigan 46211 



AM FM r adio caps at Sso.KJ- each red, blue, campultage 
Maher Alrtioghrab^, Gemini Drme. Madrecfi. Alflbanna 
35753. D& ih'iiry 2 Weeks 



FREE CATALOG: Carrirra^. Heallh, E oalirda-r;. 
1»e Guaraeleed. TOE. 2235 Easl 27th Sireei, Bmoklye, NY 
11229 



FREE - 45 PG uf BEAUTIFUL GIFTS, tar yoe and your 
family GUARANTEED F£R G^lra, 5733J S. Wdlc«L 

chiLaga. ill mm 



FREE Gdt CtdB*pg. Write A^Mgrd House. &.W nr 
CL Suita 1 A3-F-D, Miami, Fla. 32lftfi 



INCREDIBLE “SPACE SHIRTS" 

SUPER quality color a&reqnamy imagea T-Bhirta, s*eflia, 
P3P5 Fmecolof catalog Science A Ari products. Bok HB&. 

Malibu. CA 90235 



UNIQUE jud unufiui- gifliyriL tan buy dirnct frnm Uecta 
Sam For complete *rat send S4.95 io Informal ton Services- 
700O Owemws HigFwiay. Maf-Btbon, Fla 33D50 



PISCOUNI CRUI^S Fast serviced? pnes* BEST 
TRAVEL 1 4%4*2- 77«9 



VCR Cleaning And Proper Cabhng Learn bow Save 
mon^yi "OperwHorr YCR". prd1es£>onaliy uislructed video. 
Bcpklqfi Included J32.95 J-M a r Video Rapair. Inc.. P.O. ftax 
3355, Aurora, IL 60504. 



BACHELORS SURVIVAL Cuok Bouk E1D.O0. 3700 Old? 
ftd #3. Oxnard. CA 9MG3 



FREE Catalog- Dislinol! 1 ^ Gifts-' Bonus olers JSA, 335P 
Oenlrn. Fgptvill*. Wl 53537-0143 



GENUINE LEATHER 0rwm bag wnlh ingicta and -outa*de 
zippered podketaeise: W s< 4"x f cqlpf?: biarfe orbf^wn, 
t9.99 guaraMead. DeBerry Bros.. iS54i S. WelcolE, 
Markham. ILL 60426 



COLOR CATALOG. U«suncliya Gins Low Pnoea. Produeia 
Gvar^niwd ivK Sn^ Enterpnies. 4lQi Andarson fid. 
A 147, Homtari, TX 77053 



personalized crossword puzzlesi can^ier- 

lyad. pm4TO¥«mal Mgkeq j gn&ai gut ^ard 1 peraon's 
lull nanw, ravuritepa#iirtwf. an^jusi $4fl6io fNTJ.PO Bos 
31006, Seattle. WA BR CC 



SUNGLASSES— $6.00 Your naxne engraved Iree. Seftd 
GASE-Ffytjr CAW SungiasMS P.O Box SifiS Dept AL 
kkua Point, Ms. 19563 



SLOT HADING CARS, PARTS TRACK. HQ V '>■„ Scale 
□rtoounl CaiaJOg |2.DQ Rerimdable. SRS, Bok 4t 
Gmenaburg. Obid 



SAVE 4(7% * -OXOgitt nens. Orani catalog S-lOC iielund- 
edf Giurgio feinbuling. 92 Ftobinaon Street Bingbambw, 
NY 13901. 



LE CRYSTAL NATURAL REVOLUTIONARY BODY DE- 
ODORANT FROM FRANCE, 1W* NaCutal. Lasls more than 
a year. FOi men A wOrrien Free travel pnuchwiih purcMw 
Bend 1 1 5.00 EAta S3 OC' postage & handling to. L J.G.H., 3313 
S, AJfegheny. westtaKe Wll^e, CA 91362 



LEARN MAGIC DM NOME VIDEOI {VHS| MnAtar mapa an 
Peler Lwidde taacbes mag»£ the eaay way. Earn Monty! 
Seen on Oian Rainer'a CBS Evening Newt, Sig.95. London 
VidBD, Bok 3073. Nth* Hwi. CT 065l6 



FANTASTIC GIFT . unique book The Secret of Bowling 
Strlkea'' S6.0Q Nina Enterprises, 9023-012 Nina. Qmiihj, NE 
60124 



LETTERS rrc*m Santa Claua. Send child'a name. age. f6. 
NHnnetlB H*Jl5 Nook. iJ7f5 t>uernetull s Guernevi«fl, CA 
95446 
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iCornihued on neri pager 



O-VII^TMAS GIFT SHQPP1MG 
JMiwri tm Bgrtwag) 

MAKE THIS XGtJR YEAR FOR MOOELRAIIHOAOING 

With Alia?.! One stop shopping lor beaks and all (he 
accessories you II need. It's easy lo embank on or improve 
ynur N. HO andl Q Scale byool 1 Foe 9 eN&*og «md p 
&ASE |MC) t» Mitt Tool C*. 37B FklrtrttB Av*. , Hil tttifc N J 
D72Q5 



THINK SPRING Jj^bo Pain Gauge Readable Prom up L& 
fifty test Si i 95 SabBraclion Gusranteed Nine Enterprises. 

9Q23-B1 + J hinji. OiTJiha HE QQ1?4 



AUT0M06B-ES 



SUCK K- FOR LESS, I3i poslpaid Cus/ility dlBGGLEiMa 
DEALERS WAITED Also- AmsoM & Energy Fisted BAJ 
Speeches. &H 7T83-PM, Sen J™, CA*&1». |1-»W3^ 
79321 [In CA ;40ft| Efl-SLICK|. 



GOVERNMENT SEIZED Vehi tftes from $1® FurdS. M*r- 
cedes. Corvettes Chevys Surplus, Buyers Gu^ie |ip BOS- 
687^5000 Etf 



IS IT tnua you {an buy jeeps. *or under £200 P: rough Ehu 
U.S GtfrtrnmenL? Gel the tons today! CaU 1-312-742-11*2 
Ekt. 7133 



BUY Government seized 4 surplus ve^les from Si Da. 
Fords. Chewy*. 4*4*. etc, Fgr kilg tali (602) 642-1 0&1 *nl 
0Q7 



VAPOR Carixi'isLor TnplH MPG Fret Inlurniaikyt. HAA, 
R2 FV, Bowling arWA. MO 53334 



INSTANT CAR A BOAT GARAGES! ‘ Hr. SM-Up. Frnn 
5299.00. Free Brocmkte America* me . Depl Pw 723 E 
Jacksc*. Spokane. WA 9M07 <§«) 464-H23 



MOO 05 Da-is 1 Whoteasung Aulonwilei! Ctetaite 12.DCK 
Bg* 2®5. titnwJli*. Fla 32761 



CORVETTES: 1957-67 Qw,r 40> Free Pthw Lfcl. 41 *9K' 
EWhFsk 419-592-4242) 



BMW ■ Jaguar ■ MefwiCS ■ VWm and other confine. 
Eton;. US Customs Buyor; Guide $4. 9S plus J-l DQ handling 
fUh 6W-PM-2 Cbarlsfcfr, Coooa. FL 32922. 



SELL YOUR CAR lor Mgr? ihsn it's worth 1 Dealer Secrets 
Adn, Much Warn 1 Ctfriplfrlb Guide S-5.C0 postpaid. Gasser 
Bf&ih&s Ooa 2586 Llhhart. IN *651 & 



SEIZED IN GOVERNMENT NARCOTICS RADS!! Aut&mo- 
biles . . . Vans . Boflte . . Fufhilure . . Thousands QEhfr.- 
items Buy Oh Cheap - Resell for 6ig Proms 1 Free inloma- 
1ign-2iMH40W. £«( *633? 



SAVE MQN^Y. Fix^sr prgbl**n* yourvoH 30C page guide 
hpw 61395. I3S B S hfc.rfiltrrt. 1539 Sherwood Avt . 
St PAUL UN 5510(5 



COLD START problem Cool slarl heals toil in 3 EO 5 
rninuke;. Ihru fol filter N 0 OHternel power h&quired USH \% 
d battery charge ter 5 romules. Send M9.s£ t PH 13.00 .At 
Season Equipment. HhwySl &o. Whitish. MT 59937 (40§), 
662^54*? 



BODY WORK VIDEOS SI 9. S5-- 45 Minutes QMnsiMcLChS. 
Fn&e Brochure call 1-300-552-3655 <24 HduteJ. 



SUCK S& GUARANTEED LOWEST PRICE! WE WILL 
BEAT ANT CUPRENTLT ADVERTISED MAGAZINE PRICE 
EV lido DEALERS WANTED, Rrogreme Fner W 

Cdrpdtetion, Bnulh Qanl F]-2. San Mamas CA92C39 1- 
H0C-52S AS?* |lh CA I -BOO- 233- 95 59 J. 



INCREDIBLE BARGAINS! BUY GciME-mmrnr Drug Sairad 
Surplus . . BMW's, Mefcades, Porsche's America Luxu- 
ries. trucks. &oa*s. Awipianes. Mibc Frpm Si® AUAZMG 
Recorded rnmwg « REVEALS CNphpilA- 16 KI 721-3997 E^e 
2*12 



MASTER KEYS TO CAR CARE: Sle-^bySlep InetflirtkSftfi 
combined with easy-lo- Follow illualralionE and diagrams *hoj; 
erwur 36 ar Qfls qf c*r qara The srri nr 13 individual InldErs 
Kifl-iantwily Iks m glo^na comparlmant. FC- 4750-15.95 Send 
order to - Popular Mechanics. P 0 Doic lQi*. Radio City 
Rtalian, New Vdrk. NY 1D1D1 



Alim SUPPLIES A EQUTMEWT 



PARrra: Army Jeep and Iruek pane. 5pere Paris 3 
Equipment Co . P O Rok rsi. sLemngEqn, Kentucky 40567- 
Q7&1 



ALTERNATOR Generator flebuuding Dook Ptko: 
Hedelund Engineering Bon ?W44. Lj* Vafas, NV 69136 



BJRmSH apcrtacar pahs - HaaHiy. Jaguar MG Triumph 
Gel a log J7Q0 Sports Cttt* 512 Pc*1 Rwd DapE. fM, 
Darien, CT D6B3D (203) 655-3731 



SUD1NQ TRACK KITS for your pickup hnd your cap Easy 
Ed Mail. $39.95 A $7.50 Shipping. Slide-A-Cap, kk r Bon 
B66. Mt Laurel N.J M054 609-267^656. VisaMC, Check 



RESTORE Lealher. Vinyl. Wn4e, cair ter Free Booklet: 
Colcr-FluB, Boa W. Kearny NJ C70C12. 2ai-65D47oa 



RftELU&E lurtwa and en^nas Aulomahc system Free 
intormariion TEKTON. 2137 NewcasHe Aw., Ca-*h, CA 
9X07 619^424^17 



CIGAflETTE SMOKER ONLV! AuEompfle " t«r««MOry 
will light and dispense your dgarede hioUls 20 cigirsiEas 
Oeleiis Pmducla umanited. pO Box 01 A. Bazine, kS 
67516 



TURBOCHARGER SERvlCiNS- Laam S»k:» Mr 59 95 

Free Inlornalian Engirimring Enl^rprisra, Box 36744 
Detroit, Michigan 46236 



MOTOnOOfS, MOTOWCOOTDW & 
SUPPLIES 



GO KART 6, MlmPifces. Aty'a. Kite. PaHa. Engines Lcwesl 
Pncaa Largeii Sfllnction ® Page Cateiog S3 Oft 
Heiundahte. Kan World. Dept. C. t4B6 Mante-r Ave., 
FainesYiiie. Ohio *4077 



THE VINTAGE Cycle Magazine. Subscription Si 7 95, 6 
leeue&year Mahlo Vmia 9 e Cycle. RO.Bcot* (34-P. Sonora. 
GA^TO 



GO KART Diana step-by-aep S935 OSS. R0^6. Box 25S. 
Khtanning, FA 1fi201. 



HANG flUPING 



DESIGN'D j-IO Arplanca. Hong Glid&q; Simplified pobh' 
cabon* brochure 51 QQ McCoy A reran. Suita 243, flo* J. 
MarVhat1?m Beach. CA M2&S 



AjRSOATS^Hpvercran. Compleled Models. Plans. KjIb. 
Phjpelle^. Engines Suppinw Catelog 13 CO Sporicr*h. 
Bdk PU. Meeker, Oklahnnu 74355 



AIRCRAFT MECHANIC FN 1 YEAR! Umqi^ praql^t with 
actual airoralL. Classes starting January, March, Jurw, Sep- 
tember. DAKOTA AERO TECH, 1301 23rd Aye. H. RM 111. 
Fsfgo. ND SCn D2 



WiCKS AIRCRAFT SURFLlf Homebj >idars Galaksg S3 TO 
Tubing. Composites. Hard wan®. 30&-221-94&& 



BACKPACK HE4ICOPTER, phgEgj. 5PWS 

91000 Rubin'S Rotors, Bfi* 1B7 Rapid Crly. Mi 49676 



PROPELLERS 



AIR0GATS, ljhnlighte, Propflllws. InfprmalmnB $1 Kl 
AaAey Fropdiar. 95 V 5A Old Dsnron Hwy., Keller. Texiu 
7624B (&1?i43iGi«i 



SPACE A ASTRONAUTS 



NASA Rmhiujr* teys. grtls. dbUertiblBS Catalog 12 W 
Rrhundntite Cbltertpr T mtids, 601 361 Oaytefi Ohio 



HOVERCRAFT 



HOVERCRAFT Plans All Sizes. Catalog $1 .00. Universal 
Hoyercralt, Bck 251. Cardora, Illinois- 51242 



AEftO-CAH Amazing Hort^orall buih eas.ty wite ordinal 
ttXJla Lawnmower engina power Carries qrnj mgn plus. 
Hpv^tfs IIhix Iqrward. backward Sideways nvL w tend'snOw 
^ater. ConttiXate oemslruclr wi t^sns and brochure 5 IE 95 
Aero-Proiecte. hoK Si rpPM. Canton New jarwy <tes09 



&ARTLCTT piyrng Saucer uitra-tigm HortflarcreftfeaiurKi 
In Drcum*nf1ary Film. "Foj^b- &cynnd PlnwcriaO By Qrdh 
nary Lawn Muwer Engine. Complete Plans 91 090 Send to. 
Herb Hahtetl. F.D. bom 156M. S*ivendai9 WA 9B3ft3 



HOVERCRAFT plans A Publications Cniung, 6i. Ob 
Lanxmg Ae- C-Marint ftx 27355, Url Steg. Michigan 43909 



HOVERCRAFT plans. 3io EfiDhp Inr^muion. 54 (rffiund- 
able). Settee. Gok 646. Mcmroe. WrA 962?? 



CB?, RADIO A HAW EQUIPMENT 



POLICE-FIRE SCANNERS. CP * H*M. MARINE 2W*Y_ 

Antennas HPfl, Bos 19??4PM Darwor. CO 60219 



DIRECTORIES: Secrei Scanner fpr^quanqias-i Federjs 
Agnnqiestete. Big Calalng. QRB. BPe 53-PM, COmmaok. NY 
11725. 



CS MOOIFlCAIlONSl Frequencies, dldan. FM. amplihete 
JxkA a, Kite, repairs, Hagh-perfdfmanpo ecoeswrwH. Ctealdg 
12 «CL Po^ 31600M. PhpomK AZ 65046 



SECRET CB runuiJx, modilicaiiuna, JiDcOSa^nes, CtU- 
lofl |2. Salman Emworom. FOR 5159. Cdfpue GhrlSI. TK 
?54^^iM 1SUI053-SB5. 




BUGGED? WIRETAPPED? Find out IcM 1 Countermea- 
sures BQUipmefit catalog 11 Capri Electronic?. Box 
BsyHieid. CO 31 122 



RARC-TO-FTNO ELECTRO PliCS Por ^nvaie invciiligHl-nrs 
and eecaritvgro^eaaionale! Send 4 stempater NimI 

Hunter**, Pom 1??^. Wteildn-Satem. NC 27t17 



PROTECT YOURSELF! &critmb)pf pihqneg. Ir^teTOitler 
deleters. eNeculive security p oduola and much rwwi 

CPlkJpg i .3 1:0 ImfurvtUblel DiVEFeSIPIED WHOLESALE 
PRODUCE. Bj -: 1275-PM. Rednndn Beach. CA 90£76 



ELECTRONIC Kib' 01^0^1 FM Rugal Tflie- 

phone T ranamiltera! F^ipne Enoopa! MPre H CaislDg 11.00' 
XANDi Etedronic*. Sok 266*7 Dapi ebl. Tempe. AZ 35265- 
6647. 



lasers, from g&WniB Mwk PiduMnes. 5052 Kateiia 
K340M, Anaheim. CA 92604 



COMPUTUW & SOfTVUAflE 



FREE -prog 1 ra m 5." ESMpc'a Apples tommbdoretTI99-i A 
AdpmTRSSOs EZRAEZRA. 5222MDE. San Diego 
92105. 



WIN ANY LDTTD! Uw SCtente predn; 1 ! winning ^ s ^ 1 
program NatiOh-wide lQM C-ompaiihli: PC'S 1 1 S Cgli 
NOW ! visa. MC 1 -300-456-5525 



FANTASTIC BARGAINS m Sottwate lor IBM COMPATI- 
BLES, APPLE, COMMODORE- Send w> (Fteiunded With 
G'tet; for sample disk and Catilog. Specify Computer 
Computer Companron. 45532 Frg Room IDS, Lahcaater. CA 
63554 



APPLEWQFIKS Template? Iqr Sfhqql CbUriffiNOte V Ad- 
mmAlralOfS each 520 00. Puosall Jt*vat. 401 Braokhill 
Paducah. «Y 42005 



IBM centpatitilepubhc domain software Buxm as. iw 
gantes. 11 1o 13 each 5: brings aarftptedhh. Noblod. 7603 
Firesrloni. Odwney. CA 302 41 



IBM Software Huge CaTaltjg £1, Huia*. Bok 37tt 
Wtxxratm, CA 94973-0370 



SATELLITE - TV 



FREE CATALOG - Sysiems. Upgrodas, SAVE US1 Houa- 
IM'dqn Chn;:,irrn Ete SKWlglON, KR7 CdltegFway 
Fe^gui Falla, MN 55537. 21 5-739 -5231 



STEREO, CASSETTE TAPES, ETC. 



PLAYER PIANO ORIGINAL RECORDINGS 15 Old favor- 
ite* including Togteher. Dfftfcnfl & Dreaming. fiebAH Mt 
Born TO Lots, Lei Me call You SmuthaarL Caiisdte only 
I6.K - si W Handling PeEhed.eox 4304. Naps CA 9*555 



TV, VIDEOS « VIDEO EQUIPMENT 

NOTICE: LISE OF CERTAIN ITEMS IN THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 



CABLE TV COfIVEflTERS. Scientific Atlanta, Jarmld, Oak 
Zwulh. Haml4n. Many othars, "NEW" VIDEO HOPPER The 
Copy Killer Visa. M-C A Ame* 1 BAD mo.. 

10517 Upten Cirqlt SlOdmingloh. MR 55*3 1 



CABLE To' Cdrlvarlurs. rulers for beeping Hnychumel 1- 
313-979-5356. 



T.V. Tgnflbb Ndteh Ftatem, Brwhure Si 00 D-K Video. 
Boa 53>6025, Margott FL 33063 H30S|-752-9eO? 



CABLE TV DE6CRAMBLER5, citeYarterG. filters, and 
more FREE 14 page rate icq T W Cebu. 1^052 B W. 11 7 
Court, Suite 125. Miami, FL 33166 300-442-9303 



MAKE Money wiih Vqur Video Camara' Free- details 
Cuntroftrach, Dapt. PM-lS, Box 547. Hayv K£ 67631 



VIDEO tepe repair Krt. Ill 50 Jo-Elar. If>i5-Pij. 
TwvnLakBi, Suhi-lEr, SC 29154 



CABLE TV CONVEFTTERS- FREE CATALOG - ARIZONA 
VIDEO, M31 N. Campbell, *31frK. Tuc^ Arvwifc 8i719 
(602) 323-3330. 



CLEAN VO 4 JR VCfl, Easy insirudlumg. Diao^ems Np 
Spncsul Topis 6995. 2429 Bamngkm Sacramcnln, CA 
95364 



"SCRAMBLE FACT'S" Call tuJ*3h&iw to hear a 3 

myiult wqekty program nn I he lalnst •rtevctripmenilx in Ihn 
satellite Industry. 

WIRELESS vmeo TRANSMITTERS, delspb. SI .OB Daniel 

Gkm Marking, Pepl m, »1M1f A St, Edmonton, 
Albans Canada T6J 1 J9 

jCondnuad on next pp«) 
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TPOU FOft WE 



HOME QT AFT3MAW 



TV, WEQt a vdeo ecumwent 

GUUtfT SCREEN TV PROJECTOR KlT iftSS" two Krte 
"34.96" -TfOOTrtCTUflE.fK-r^&SWrnWy.flnd 
Guaranies (Deals** Inquiry Wetoomel CPS fNTEHPftfSES, 
39® MorMiclBdr Road. PO Boi t307?3, Birmingham. AL 
3S?13 



VIDEO-TAPE MEASURE don't rim Oiri n* tJ|W before the 
program wH MEASURE BEFORE VQU BKOM Uncon- 
ditionally GumrfttM. SI. 95. Surtifl EncerprtMi. 
Sabbalhrlay Hilt SOulh Salem, NY 1D5M 



VCfl GmDi - I? ieay hook-up?. 2-Ws - CM VCfi!, - - 
M(^. Details. S 0 S /Bo* HW4. Pinfcwington, OH 43147 



CAMFEHS A TRAI-HTt — ftfTSr PLANS 



BUILP YOUR OWN - Travel Trader - F=lfttl Wtwelftf - 
Motorhonre - Qsmpot - Pickup Ca*er - Plan* - Pelhams - K>U - 
Cart*log (1 - Glen4. R-V's. 9I52RM Roawrana. Box 1304. 
Bellflower, CA 90706 



m TRAILER PLANS MnEnrcpde Ulalily Cw, ConatfUC- 
bon-Slrang. E-lrearn 'mi*d. good looking, eaallyhulfl. Catalog 
J4.0Q (PelundehteJ. Tag-Aiong, Box 1 51 97, Satam. OR S73W 



MOTOR Hum* Plpns E?9§5 «C Man*. PO B*k 1337, 
T^PHWHl. FL 13532 



TOALEn PARTS 



TRAILER PaMa Many HB«f To Find Pprts 53 P^g^Olalng 
S? OC Dye re Trail* re. ififtfi Auburn Rd.. flochted*. Michigan 

4 vm 



BOATS, OUTBDAlTDSr 7 KA&CTS, * 
KITS 



BOAT KITS * PLiNS - PATTERNS ■ Plywood .WooiLFpoKy 
- Fiberglass - Slrtfll - Alunrnipmn - WORLD'S LARGEST 
COMPL ETE LME - S'.TD 1 $*lb ears - Powerboats - Cruise**- 
Spontmain - HouMboarii - Hydroplanes - TunnaHiuRs - 
Huna&ou! - Duckboats - Canoes - KayaKt- Dorm - frngmw ■ 
Mutttfiuis - 5EHU FOR CATALOG (A rma.i 1500) 

include* Supplies Catalog ifpon»? Frtwrgl ***< FMtfioo 
Fn*m; BOOK AihafAur Boatbuilding", E5.00 
CLARK CRAFT. IfrP Aquiline. Tonawanda. NY 14150 



BOA? PLANS - PATTERNS - KITS ■ Hwkedi nF d^tgnsi ■ 
7‘ilS' - Sailboat ■ Povrerttoaii - StfOrtkiheiri - HOuSObOBte - 
HowWAts - DuLkboa:s - BaHSoar* - Canoes - KsyaKs - 
Hydroplane* - Do ne* ■ Boatraiter* ■ Simple oonft™ct*on ■ 
Prown mslrytltons - Tremendous savings 1 ftignnSic 160- 
page CATALOG 1 3.00 iU K Airmail I - IriCludK Frte '0MI- 
bui-ding Supplies" dialog - Fiberglass - Fastenings - Glues - 
Books fiewfuHoitary 'PoxygriprftoifyBbreid" rn&iiualt200 
GLEN-U 9153 FfeMrini Bus 18DAMF, BellMower, CA 
907 D6 



A] R BO AT PLANS, PROPELLERS. PARTS. New IB page 
mro 51. DO. HMA. PGB B47E. Morgan, LTt 64050 



ATHLETIC EOUP^TOSTT AMI TODY 
SUUMNG COURSES 



BIGGER, More Pgwerhri -Musttes - luterll Fm* Sooklfril 
Utfnntil, Buk 6ft$4A Ckir^il. Min*i gan 



KUNG-FU Free Lesim send li.ODTv Postage. FAcLiaa. 
Box >754, Dept PM&fli. NonoMu. Hawaii 



MUSCLES A wesonw Bulk-Strength Fast! Free Derails. 
Triad Box 13344D, Raleigh, NC 27605 



SAVE on fiodyhuiiJjng SuppMienlil fmv CBflUcg! 
Vilamini BOX 2073-C, Raiding, PA 1960S 



FtSHNG, TACKLE, LUTES 



FREE Sm*f:r Mot d CaUlcig mar 1-pO mgld? H ihupts. 
Carmen x. Oav 220PM, Wear Ncwlon. PA 15069 



■jMgjgmiB 



BUY WHOLESALE? 164 PAGE ILLUSTRATED CATALOG 
Of REPAIR PARTS FOR POWER and N 0*hP0WER OUT- 
DOOR EQUIPMENT. Parts for Smiir Engines, Lnwn and 
Gardawi Equipment. Chainsaws Kdda, Mlniblkee. Mo^e. 
Include* Servoa Manuals, Sfi>«"a!ty T&dib. Accemones. 
Send J4 0Q S^-QnJPflrt?. PO Bov 4S£3>, Oepi P. 
Somnrvilk k*A 02 U 5 



WANTED - DETROIT DIESEL H9 AND iJ HiffiCTOfl 
CORES. Cafl Fops mmler. |BDG» 321-4234 



JAPANESE CAR ENGINES - USf D REBUILT. BUY DF 
RECT FROM IMPORTER. CALL TOLL FREE 1 -BHHKVM554. 



1 46 FOPVIAR MECKANKS 



BOLTS, SCREWS, TOOLS, WHOLESALE. DIRECT. Girar- 
■nieed- Calling S1.00 iReluodaPi&'i Cameldt Dept 44, Box 
56, Brlatel, WrHOnstfl 53104 



POWSR Tw>tg At Discount Prices. M9*iEa Bosc-h. Fneud 
Free Calakso Beaver TmI L Supply. PO Bqk 5047. Gram 
Bay. W 44XB 



"MAGNETIC" ecrefte-btt ooJdir for tfecine dn»e J4 96 
SdmtonsL Box ??14. Sideline. NovwPa (igipr (4fl£)0i 



VHQL$TEITV SEWHG AMOVES 



UPHOLSTERY Sewing Machines *IH*Wa1kifig Feet Corrv 
pkste ready to use-wily 4S70.5(). Thompson Model PW20>. 
AVAILABLE FROM YOUR LOCAL DEALER, nr order di ^ 
(Master CkargeVisel Delho Mlg In cl P -0 Bpv 121 113, 
lutrtKK*, Tev» 7HK- Phprw: IflOfiJ 744-6774 



MAQ-WBTT f TOOIS ft AmPPUCI 



4" METAL Cutlmg Lathu J109L8D. Tfrg, 15543 PrdClDr, 
Indutlry, CA 91746 



SMALL FOUNDRY Furnaces. Supplies Fro hiaraiom 
Pyramid Product*. 3736 South Tih Awenue-.Plioeniii, Arizcmn 
S50i1 



LATHES* Mill*. Tool* New cat mog ti 00 Blue FLtdipa. Bp* 
' SWV, YkfV 2tt2& 304-^3S». 



LATHES - INDUSTRIAL HOBBt FROM 1325.00, METALS. 
SUPPLIES. UFKSE CATALOG CAMPBELL TOOLS 
33rd YEAR. 2t00-D SELUA HD.. SPRINGFIELD, OHIO 
45505 1-513-3224562. 



STEEL AtiHtiinufri. Brnaa— Shfc«, Bar, Shop Supping 
Plans. Wrile CEI, HR1. Box 163, Cameron, IL 6HZ3 



BANDSAW Mill. Build SI 500 CO. Literature M 00. Plans 
S25 DO Sado ConetnKtore. 7& St . Eaat Nanrord. CT 
06106 



INTRODUCING Apenfl 1 EKlra Slranglh Power Scne^- 
drtvmg Bits 1D1 Sm* Free LflerMure Sivochey s. 5B4t 
Longftml. Oayton. Ohks. i 5^2*1- 



BANDSAW BLADES, Any Sup. Frn litarAlura. King Saw, 
5541 Tidewaief Drrrt, NorM4k Virginia 23609 



LATHE - WLL - (kill Precatan 17 W Throe in One 
MArdune Togl, i«HP, Motur, Heavy Dasi Construction, 
450LSS. Details f206J 6474H57. ShefjrTask, Box BB47?. 
Doming, Washington 96i« 



LOCKS MITKflNG Trcls NsvOr be lOcksd Irom yOur horne 
ov car again Fmw catalog 5endS*5E AJpwie tteeign. 

976. Orxm, UT $4059 



LUMOE^UACK Chair* b&» &awmillv CKj^r-IwO brown 
Engineering, Bom 40. Wissl PpirK, CA 96KS 



QUALITY PARTS CLEANERS tor the Ptolraionai and 
Hume Magh^nic Fro dtfalog Budd-AII Corpnraliqn, 
W14506 BcbOlirik Art.. MarkttiOb*- Falls, W 53D51 A3D- 
£56-2146 414-252-3230 



wncrswMO 



WEE ENCJRGY1 FueHesa MotM and Generalaf*! Amaz- 
mg; Pxinciptea end Detail HA A, Bowling Gron. MO 

63334 



SAVE HUNDREDS 1 On twd water oofMAttortfigi Laarn 
about megnoiic tiesflment cd ^Bflor. Serni J2o0 lor dMaiia. 
V.f.L. Entfirprraan, 101 L*wi5 Circle, William.i;burg, Virginu 
231 &5 



SOLAR A. ALTERNATE ENERGY 



SOLAR, HYDIWELECTR1C, WW POWER oguipteem 
CATALOG. iSJOO. UJS. 15 00 tor&*giL WE SCO. 936, 
Bddway. CA 965W 



SURPLUS SOLAR CELLS, pan** Huge s-Hoctipn' Ola 
tog 12— Helunda&le. Applied Ph^ovoltakoa. B a* 2773, 
Staunton. Va 2440i 



CATASrmOPHIC WQftLD DEPRESSION &U^ HfrlM 

4UU |**en yfcirt - *Ap4rt spy*. Don’l go CflW ind hungry. 
Heat your home - wale> - exen cook your Food - wnh our 
patented, ftasily -conabructed. irrexpa^we *&iar calieclorB. 
Bufld for ywrwH 1 neighbors Dwelled ptanH. in*irudkm* 
<*v1y 19-95. Time'* ?hurt - ordM SolprSam . P 0- B&* 

Ortlilto, Calltomi. 52259 



COMPLETE Solar Eteclnc Getwator (Photowttalc] Cata- 
log. teclude* RV. Cabin. Home Kite. Solar Powered Welk- 
litas, Slree-lighte, Fl n hlighte. #K. » M SOLAR SURWYQR 
SHOP, 323 Suulh McCnrr^H Si., Wichita, Kanun 6721 3. 3l& 
942-2455. 



MAKE WOODEN TOYS, whid*gig&, ddi huusea, clocna. 
music boxes, *oather iosI rumen t*. -cnatis , rumiten wdh our 
plan*, parts. kii&. tK>olis. *uppue* - Catalog SI W -|Bi4| 4*4- 
4363 - Cbe«Y Tro Tpys, Bel mom . Ohio 43710-0369 



WOODCRAFT PATTERNS Windrmus. Wishing Walls. Bi?d 
Houses Feeder s Flying Duck. Pheasam, Oubdaof Plmnceri 
Catalog $1M Ctatters. 11340 US. 27 norm. Dewitt 
MiChiggn 4Sf(J0 



FAVORITE WOOD TOYS, Patterns, Pad* Wheels. Curiog 
11.00. toys and Joys. Box 52SM. Lynden. wash 96254 



FULL-SIZE PROFESSIONAL PLANS SJ 00- Over 

200 [ptolttSiPriSJiy d«sign«d plan* fty building furnKurif 
TrKMkmM, Early Ameocan Furmtifie Designs. Inc., CP-35 
>327 tlmdale Ave.. Gler^w. IL 90026. 



PVC PIPE FURNTTURE Pyr^, Kits And SupfUte* Free 
Brochure CmuM. Bqt 200, Tnwk^yrr MA 01076 



130 FuB Sue Wcodcran Patlerna, Windmills, Bird Hoiisea. 
Toys. Eto. 14,00 Caiatog afene 1.50. Hay@* Pafftem*. EC 
Wiilaw Slrol. Woteum. MA OiAOt 



II HO Irnm Sfceei nr plywood Instmclinns E3 M Hinehan. 
B Ok 1093, MauUm, SC 29662 



BUILD YOUR OWN WATEft&tD AND SAVE Maftresws. 
Heaters Mkasege- System^ Herdwen, Packages. MrireM 
Send E2 DD tor cfitakxg and Free plan book. Woodina' 
Washed -Corwedidn. 46 Pk. Rd. Aiuany. Ry 

12W6 



OVER low WOQfcCflAfT PAmRKSt Crole pmttlabte 
gifts, toys, wumny projmd*. whirligig*, hpgsnhpld aoceSKi- 
■4S, yard Prnanwits . . more! CeioAoJ Pluo- Sim pie PalMrn 
12 00 Accenta |BP-i2ffl. Box 73B7. Boruc. NH CG867 



SMC SLtOWG SCREEN BODR CLOSER. iHudreted plans, 
send SASE end 12.00 MPE. Bgk 327, FgrBslhHl, Mn , 21050 



MAKE Your Owe Red^oad Decorative Well Pump Fur 
Laiyn Or Garden Free IntormalKtn. t> M.J EnfcerpfTM*. PO. 
Bp^ 2022 PM. Sun City. Cal. 92361 



50 SHOPT1PS - will help save time, mc-rwy, rmstralipn. 
13®. Doe s EnleffWiM* P.O. Box 190, Milton, FL 32572. 



TWENTY Setecled Toy b*\q Crah Patterns o'ua catalog 
SI .00 Hari«ll ? WOwfeniifts.PMei? Rr, S tt)53. Hprtvill#. OH 

44632 



PM'S WASTER HQUF CARE OWE- The ifffKl in Popular 
MochanicS Mnntrr Guide 1 Surma Lays pyt all ygu need Ip 
XrtowabOul hdrrto reRAirS, r-om busuniDnl wxlurprcurlmg lei 
fodrepak 24 laminated, wipe-clean -a heel* on 12 4laod-up, 
»ung-up boards. iSOrhari* anri lllustrallonx Property vWd, 
it can idyfi Ihbuaaed* pr dollare. £245 FV Musrer HPhne 
Care Guide. 4BC-1704I. R«ho City Sla . New Yoik, N Y. 
101-01- 



WO(X> r WCNJQWQRKING 



LAlTIE Art. new tedhnnque* on Mrt»d- lathe. Beek. 9 
project wing handwjwd 6 !*.■»¥ nod. rs^ane check v money 
Drtlnf 19.96 + |1.» SAH Rmhune W^^orhrng. 266 
Betkwdh fl93. Senta Pauli CA 93G® 



5PINWNG CAROUSEL guaranteed seller. Fascinates all 
pg&s. Fu« piana 16.<ffl a -Chartes Kelly. 39i fewiy. Darteo. ul 
6055flh3902 



UNIQUE lov* BFd cf ahs catalog. 11.00. RD Eni^^riaes. 
Dept Pt*4. P O Box 1933. Ntoum Vernon. WA 93273 



GOOD WOOD PENNSYLVANIA HARDWOODS. <W M00 
ax^ea ' 2 species Mr to 2^ thick Surfaced, kiln dried S nail 
orders welcome Fro caleiogua Crdftwo&d Mnta. RD^i 
Box 14M, DmhwDod, Pp. 15032 



pv^BUJO^w^pncuBm 



SAUNAS Complete Cpnsurners Guide T-iPlarVBuild Ybur 
Own Oiscngnt Pn&e t.isH On Hue ter*, taessonw Td ftfint 
It 1® Pagea 410.00 RatiuulAbla. P.Q Bux 1235, Hnwwll Mr 
45344 



BB GUN- Just like al lhc lair* Simpia ruggwf 4«ign 3,000 
rpm.flfi^pgj SuiKJ youraefl FREE de1*la. PAF PutHKiertiona. 
P.O &d* 725296. Attente. &A SH39 



MOBILE BASEBALL DUNK TANK, Earn fttfra ^nnnma by 
renting auc al scdial events, eic. Ptani maienaJ list, iHiixIra- 
hom. S30.DO. F. Filial raut. Box 571, Carmllton, Ml 43724. 



MGVUB*ms& 



CONTRACTORS ■ Nft* Video "7 Si cpi lor Kir<hcn Rrdrt^ 
ing" yvef-round. highly prchrable busmes* 129 95. 1-BD0- 
426-MiS M&V^e 

























ran THE HOME 



SI Of HOOF RHE51 CH^tivL' prutoclton hyatom Itrundl 
55 00 tor h&oa, FD, to E6?, frtoOdfipOR, WA 965+5 



JFLEJUBLE WOOD VENEER 



H-EXBLE pa^ir-hackee A jsirtl'-Jsi *oud vebeerft- flasW 
S»C*Si ^Zii^DrnMtiDA - GdkrtOOd. 6'6 SCu!h Rochester 
tod CUwhu. LSI 48&17, 313-&6W0CG 



HOME EHMOV4G & REMQOQ^PtG 



REMODEL Ygyr B*thi»Ai « LQW COST. C*npl*l* idi-n 
«JuW3e 4hd irist:L-;tiLThfi $0.96 Pi^S Gepl. PM, 

P.O. to 1332. Porl5*TOL?lh. Of », 456B2 



FIBERGLASS 



LEARN HOW TO FlOERGLASS. Easy Technique* tor 
toaira, C^n^snjciJQfi, Boats, AaHm. Home. Order Dined 
Sw 50% Sund »4 ft tor 110 Min VkJ« * Lei. 
EdUuA'IOiU VldfiOi Lid , 10 F'taj'titt , NJfiliufl NH 

oaoe? (an l asM705. Vrt* Ma*i&riard. 



PLAJTICJ 



CASTQLITE Ltfji.itn Pla^hO. Cry$ltf ql^r, tfglgte. F&r 
Maying pmbtKid-^ uualing 'ibL^yiartfiipg .*p;+ ung and 
reproddb r>g with on Mold Vak r^ Supplies CaTaJog S2JH 
CASTOLTE. Dfp<. MOW. to 391. Wwdrtwk. K 



tXJJtYtXJRiEtF 



METAL Elpdrgpla1«a Kit?, complete. SI 796. tevtopgfc 
Sl-W Jirtionea, SiteipgK Chftiw, to** 51012 



BELY BUCKLES tor coin* or stones efronalty bucklra, 
cwelrj- n ! .i?uti'lngs„ £ut sla/yji clock w&jfca. VVhiuleaj e 

caaatog 25c Etoxita Dorp.. m Y .* lOto Street. 

Wyontrip Qj^l 



iLEGTttC3*LAYlNG. Complete Textbook EfetfraptetB 
U«taMiaAtoiivTMlkk4- (11.95. DeUple Fw. Trgpiv PMm 
Hay, FL 32906-0095- 



INSTALL VOW OIK H GBOUHD SWIMMING POOL tor 
as town:; I1.696.DQ. Dhiswic*: R^£. RL #29, ChiiawiL*, PA 
15024. 412-274-5400 



ARROWHEAD Wuk irj IrttapMUw* llubbv Infc^-nabon 
$1 00 V>dfrb, BtHi¥HS. 129 95 SAM $3.50. Common Cratta, 
BOX 5612-SL Canl/al PoiM, OH B75Q2 



4421 Cesstotf* Lifted Sourew tor Anyahinq" 56,00 
C wectary. Bo? B2A52I4 Allans Georgia 30314 



FtAOON DETECTION KITS *1995, EPA Approved 111D1 

Centennial Austtn, Texas W5D 



"DO-TT-YOURSELF PLUMBING" b OGfe Genova Prod- 

ucts, Inc aNwa homeowners ho* eeay-ti *atfl’dof4umblng 
iTAlallaliCint rrpi^TT. 1$0 pages of tolly dk«fr?l«r toort 
piuh 50c Middling. Gunuva Prttdutti, toe. 7334 E-as'. &njrt 
SttetL Divii.ijr.. Ml -10-132 



CALL TME HOC r f£RMANt Waytw not 7hiseAiiibiM el6c- 
-od dra-n roddw zosn less tfien a aef^oa catil. 
Plans (TS« PAKTOO, ItoK 452. W^lto KS S7»i 



HANDYMAN iWOMEMj - WE NEED V'OU - NDWI 
HAHDY win ? Wa p«Y you S 1:2.5- Ljyj 

Wwfc (or mor®!) (2W iv4h«C AUlK. 

+tsndyMaiv B&s £2. WasltoonT. IL B0659 



WATERS ED5 - Fte ns 5 accessoileB. DMatog Si A.W.D., 
1044t^ A m 4lJi Pink*. VBfl^toWT. m W&& 



ARTS, OWTl SlUPPUES 



CLOCK WORKS, Wc&j cKwk bto^s, fockto&ynd wp- 

ffllw-. pf?t1 gkl ninnrwi 1H 

Elralu C-OT'. a«' r 10th Sham. Wl ifaliand. WVcxr mg £2201 



STANED GLASS SLPPUES: EKCfTING SUPER 

CATALOG- PM 1S.B0. COFIAN-5HOLES INDUSTRIES, S09 E. 
SECOND. EOSTOHr MA 



"GETTING Siaded In StainKl Glass ' $s.30 WWrtenwrt, 

Son MST, H&n-DYW, Mass M359 



COMPLETE CLOCK KITS FHQH *£.9Qt Mpt 
11 95' C^inpunenth. pilans, bpoxy pniila - cwf 900 etDCk- 
rna^ind i Lem s' Whoieu^e calaUM) S5W Credited). Steesar. 
fO fic^ 4^P A™tovflf.NJCJa?i-0«3 



CARTOOfJHG, COMMERCIAL AiTTL 
JGW BftifflHS 



CARTOQHtor Fu4iiian^4Afif»y''ii Frpr-finnklRir |;, C^r1f’cns. 
Bi.r 40614A &e trait. WicM gan 492*0 



LEAHH SION U^TTIRSHO l Vkiw Sp-WIBa ttfcft 
CSL 515 Ft Waynfr, IS 4£fe16 



FREE Stfffi Painting, Pin?Jriping 

hkmvcoep. 3940C W Pino, Ss. Laum, MO 93!0& 



LEARN Sign Painting Pin Striping Fr#^ CaLplog 

Kaunuann Ocfflpanj. CfralereQwris. MittOuri &5023 



LEARN CARTOONING! TRANSCRIPTION I Indvdstg 
CAftTOC^ SAMPLES &4 Hlarf^ Box 1567, Portland 
Or^ 9720T-TR 






WORKING Siearr Mndefe K -Ig AiSirfnijind Lew Sk* nsie^ 
34 Pag& Full-ColDr Catatog *4 ^ Refii-'iiHbla. Ov*s sqd 
I faclori. Tfains, Cars, Slallonery Engines, Marine 
E nginps, A^i^wpri** and Pptfs Lirp= CHs™n!sr Oankknd 
Enwirpri^, DO|M PM£. &on 507 Alf wdrip Ray, ri V 1 HO* 
613-475^1771. 



RADIO CONTROL AirplarMA, Bflsdh. MiJi^upter^ Sti^.-n^ 
Big OfMC-jtT Galatog & fCi (RtNundfi^r- Modeie-s Supply, 
Box T16P. EctoFik;. Ai 5Saa4 



STUART STEAM E HQ WES, CASTING! CATALOG £L» 
C-rdy* Mpd^to. 3W2 torlh 2® E»t. Bguntihii. UT mM> 



MACK TRICKS, JOKES, 
VEN'miLOOLMSM 



FREE CATAlOCIl VenlrUoquism. Magic. Cl£i*riirig, Pup- 
petry. Ballooning 1 Suppfrw, Inatruckldn. Gntertain Su««t 
tolky PtdiiHfe&y! ■MflUer. Box 4M-^M Lniieton. Cctorado 

mm. 



FREE! World'*. Le 4 dng *ftjvnlty Cftlntog '6® Jok-CB. 
Trlcfca, Stienee. Spans, rtob&** Jahnsen-Smlih, F-01, 
BfedeTiton. Fla 34203-3796 



LARGE Magic tataioq Send 53 DC Reton^abia win Mil 
crs»f. Wifiktor'i of Wonders. £4D Ooyle Ftosd. 

Q& dasa, CT 0637D 



MIRACLE CARD PREDCTION! Dierytl-.n, included KW 
CMS Group, 13 Round HHI Cl.. Danvilla, IN 46122 



LEARN MAGIC 0-H HOME VIDEO! iVHS) UUHr rragic.un 

Pm&r Loodtin teachti nugic lha eaay way. Earn M&nay! 
Seen on Dan Hatopr i C©S Ewiirg News. £19 35 boirtdan 
VidftO BOI 3073. Nvw Nfvon, CT p®iS 



HOfifi£S«COU£tTlONl 



NAZI & Historical M htory CalgedibKit. FREE c*t±tog 
HMA. Eki*. 1606PS, Lalayebe, CA 9*549 



MUTART y^daii Caialoque Sl.DD Stitecnp^on Nearly 
Vonntjfi. Re™ 1397PM, N. BrtNyin. NV 1 1*1 0 



RASE9AU FtOQKlfi CAROS - 60 a |n^m*nt Ctwr^l 
QjliKli^t Re4Wnr-4: AfiU U*hfc AH Rpgk«i Car^s, Yftsr?. 
SdUfEfli OYftJ £0® EMi^S. SetoSl9.B5ld HOOKIES 650S 
Vilfeatjt Dr.. San Antonio. Tew& ?H2l7 



Sf AS h^LLS- Ckicwer ifator&i wwidar sjasi Own Coi- 
lACtiHi. Aaac-l^ Sibils, in Gas he! $595 A rimr.l P^l^id 
FSLLAMKTfi -Dep5. PM.P0B 11252. Honolulu, Hawaii 96626 



FLAGS. 



njfll - IP.S, Slate. Otoitotierale. Foreign, tfietonc. Cot 
ism CMAtos (1. Fl*g, PQ ®QK $m * PM 

Astmidle. N C 23914 



DECALS, EMBLEML HftTMI 



CUSTOM EMBROIDERED EMBLEMS. PINS, DECALS. 

Fn&pCa^^Oyobet) HyNn Skpt?h. Sr«Jri, (IP Jaiw. MY C 
1DQ14. (212|i 929-2291 



AIVTimm RELK3, MHAIM GOODS A 
OMOfi 



FREE Uft lg. Cdtoaosi- SO.flOO Irtomn Artifiii^, 

Pots, Speftir& SJale. Beedwc-p. Cad4o Traoki^. Gon 
669, MuHreMbora, 4fl 71^66 



AFFHCA^t OrimmanlB Jewelry Cures Weapons. Catatog 
$1 Rvhaidible J Enterpniw, Bon UH, Wrtom 9W. 
Republic oi South Africa 



STAMP COLLECT*JG 



50 YEARS Dd libean ditmreAl ChYted states, ovm lifiy 
yeari d-to-25c wifr wrawais Ja*on, Bon C11-P. liew 
Ftwhwip N«w York 1®^* 



FREE Gift Wilti Fi-al Purr h a:;c U-S- Apprryvni^ And Want 
U4t Service 2de tor handling. Thd Starry Etour^ieti. F.Q. 
to 456. Madtaon. H J 07V4D 



FHEE1 Bid Catalog - New «f lion listing I !-■-■. iiundr; n* 
twgaims on Worldwide atampe. p^tokata. albums, u-is Aecee- 
*p^ee Fnw when rec ueatmg stomps on apoi wal Huy wha! 
yo 1 -! like-- Rfltomtfcatonc^ Jam^iicwfi SlflmpCpm;jari yi i&Eipt 
E12APM. NY 14701. 



10® nnit Ihcuwn^ dhN^eent ^empe WsH^iJnilin^^ef- 
&!» onkf 50, | VHQFF, FitfAhw D-G109 SMi^tol. W«H- 
Getmany 

FREE W&Ndwid4 Packet Penny ApprPvaJ*. Fig#hlii^v, 
to 17713A. pfcfw Wla. 54955 



50 US Vislly Commemo ahve 25e Np Ai^^aJs, G^is&n 
Box T. WilKamsiown NJ 4S69447459. 



50 DIFFERENT fti£ U S. WiWlHI *nd 00 6d 

Rouen. 423 Stoep^iS, W^nsUie^, (Dnio 4*907 



OLD U& 5t*mpa on approval SHtermen. Bon 15355E. 
PKiliwIcIphir. P4 m 17 



FREE 1 Suip-i-se Co In niton with apgrnvola Oould. Hpx 
750123, RBtaluma, EA 9*975 



ONi! Two! Three! Cm* Stami? AsHyoyaln. Re^ardla^ 

Csflalpg. 4104 5£rto St.. &in U^gg. I> 92105 



BARGAIN SOD World-Nlde Stami^ 25c Oua^itv Approvals. 
R. Parhjfir, Bon i* 3. West erookKeld, MA 01535 



FREE 50 Ce^i^SiEL'i stemps-wilh approval regoeal. Bnner Sl 
F.O. Bo? 531, San Mauto, Cflldgrnip 34401 



WORLD VY*tie S4Bmps i ft book* on approval 2< 

pne up TRUST STAMP COMPANY, P.0 Box tQfrf 
Jatoaka, N.Y. t143S 



1,005 MIXED U S. 13.® Approve! «, Album*, AamtoW. 
Su*^KK tibi;’*v PHttortOn Dept 191, BOY 233D7, DsiiIk 
Te*ss ?5£29 



‘-INVERTED ERROR" - 1® Dtfferpni United Slates, bte 
#7tn appimal* Leiav P.D. fl*x 7D®, Sth*F Spring, MD 
20907 



12 OLD Cdr.Hdiar :;HjI Only (1.®* Ap^rr'vas 
Duebepniti, Box 55. 51 .-J &1 brfw Canada J7Z 5T7 



3^0iW9® itampe ISO Kmitoinea 2s ees h Belden. Box 
4149. Duarbnrn, 40120 



APPROVALS. DftLSi DhtorinnwCa. in Eerdpa n tom- 
ptole eehs E-i^e. Bdn 1+5W, WiHuw=Jk‘ On V2N 553 



FREE Kffl SSHifarenl D.S, amtrayais Bradtov, Bex 425P. 
MsdMhton. VAS3H3 



5GP6H OFFER *DO DIFFERENT U.S.! EARLY ISSUESt 
M.W. FMCN. 513 F&irview, Rid^atleW, NJ, 07657 



FflES M "1JS. " Stamps Plus free Cetato^ue Wdb Ovto 
Sia^rips Ng A^a^Lq .tofutnos. M^dtebetl 
Weai Dto&-nf^to V- 4Q033 



1.W3 WORLDWIDE POSTAGE STAMPS ONLY 5300! Alt 
DiFfar^ni 1 All Germinal VHlue-pack^ pplfiedion toinbed^KE 
ytd to bur spatial ofaKK tdllettor :; r^tolng rtnd ^ppro^ni 
sa^viD®. Olhe-: eNcitin^ atompe Induced Buy any sm nana, 
reflum balance Wtfton 3!afhip Co.. Depl. PMAL. Box B59. 
Wilton NH Lumi; 

U.S 6 Commemcral ^ plaje ei&cks, or 3D eomnietoara- 
ti vest, gr gOO^rff^rent u®ij commemanal vea I1.0&! Aps?r-ov- 
eb. Gordon Davison, to 50M, Noktwni*, FL. 3427a 



ICELAND collection. 20 diltareol. $1 j 0D. Apprey^lh 
feirtoP 1 . to 13^5. St. Paul, 55i 13 



SOD VALUABLE WORLD *1.W, Ye nil tw delighted. M*or- 
M litttFrsaling Itfewafe-, animaJH, pwrling^ elc Sqarcn uqf- 
dom eae epprewate, ^acisiany fcaiA Jamie'B, FO Bon -MM, 
Wir^len Sal*™. WC 27116-446^ 



FREE— $2 (50 CtoltoftHSO. RfiflubSl appfpvAH 71^3 

Stibwnth, Mallcton. IL 6*936 



LIQUIDATING Tf£to fen dam; Old AlcjuitiuIjImmn Gii'^ain 

Lists Fiee Aleliftio. May^rd, MA D1754 



(ID CATALOG VALUE FOR *1 wish quality worldwide 
appeals, Callfhiioi itouto t. to 342F. Troy, AL 3306 1 



S^gVENMintUS Plate Btetk* Plus InJormatKyi Th^l Ceuk) 

Mjkt YOU Rich $1 ,00 RBS to 6417PM. L mwogd. K3 
6 6206 

FREE US Mint pictorial pm c«npMe Mini apprevale 

incluifed. HlldEbrand, Bgs Santo Cteto, Cillfflrnift 

36054 



TOK£NV cunnmer 



LIMITED EDTTTON U?™ P^r^Ht Stoann Engine ^0444 
Com memo ratWe Coin, F^ee Deralla Hllvar tenagefi. Box 
De?w. CO 6023.1 



DECEJU18CK I “988 147 





















PHOTOS & PHOTO SUPPLIES 



EMPLOYMENT WANTED 



FREE KODAK FILM OINK! 6 250 Holi& Of HodeK Film. Any 
SaM □* Enp&sure Free Details S*S£ ^ar-deu-PAS. i3n 
Lfcjrelton, EndlMttl. MY 



POW, SOWS. WWWfiFtt 



POEMS, 50rt9$ Wfhiwtf Free Rectos ng 1 Publishing. 
3mu;hrmy MuSiC Fr&dutlions. BOK 7-*30pM. SareetitB. FL 
33576 



MUSIC HSTRUCTIONS * INSTRUHENTS 



ACCORMQNS. NEW. US£D, Pfaflrtc. ri«tf^Ji9CCotwertf- 
nn 5 . Burton Boses, hfalinart. Wo buy, Sell, Trace. Ejtoharae. 
Credi apcefitod Call, Write lor brochures. 

CA5T1GLIDNE ACCORDION. 12644 E. 7 Mite. DtfrreL Mr 
4S205 3*3-527-1 5961-301-355-1632 



PIANOS. PLAYERS, PUMF ORGANS. Rebuild and HLa.r 
l~ i'i ij'ij or ‘'How-Td books S2 jGQ (reiunda£^. VesW 
Press. Vestel 11. New Yore i3ft50 



INTEItflATTDHAL YlOUH COMPANY Catalog lor mtfru- 
ment makers repairers imported tonewKtf loob w* 
niBbea. parts EStiSHirife String*. £&§»$ igrtip^fi in- 
strument b?«s. ASsj^Ti^nf y&vrelil ■rtCJin ami guitar fells 
Calais 5-1 00 rfTtlud« in* discount canihcaie Dapl 
m 4026 W Sewedera Are.. BaFlimote. tea 2i2i5 



YIQUN. Wfl, etc . mijkirtfl in&iemfiS-i BCpes^rfaei 
SjctfkJ;- dwte?, SI on* Ifliefnational Lutbiere Supply, Bu* 
S30397. Ty^, ex7dise 



ACCOftDlQN lap S^refa. CondoYQif. Buy Pireci Tremor,- 
4toUi DiKbUnft Indies e^pplud Fi** fewCKhur® PM 
ActordianOftftffla, is wail ^g «1 SirMt Nffl* York. NY 
1D0H. Pt»M 2 12-675-9059 



INSTRUMENT KMeI Build Appalachian hammered 
^■Ici.Trfirr. ban|p# rn^rufetins eren harp*, haipsicne;cs 
Free Calais PM Hughes. 4419 Weh CeftK. Denver. CO 
flcew 



PLAY CHORD PLANO m ten ddfS! Free C-::-"1 Keyboard 
Studio Oi2, So* TOO. Median Oregon StsOi. <sM| 6$* 
6751. 



LEARN mjic instantly t^eti yourse i courses Amaze 
your Ifienis' Cma:^ CteMidaana 472/RMM Meicali. 
Shawnee Mie&on. Kansas 56204 



SELF IMPROVEMENT 



STOP SnrokMigi For hflw Y^P' Np gimmipre. Bec*lnrl 
DUHiinra Lm-mrtC 5«rett - YW CAN Stop J3 E5 fa NO 
PLOliti&ens, P.O. Ba« 702-5A, Bs^filogaBpfmgs NY 1295S 



HOW TO WIN, CONTESTS, Ama&figi PreHe^iorva. Set rets 
Reared! 13 DO. 123 Bireh B!*d , Sedona Ariz &533S 



EASY! L^rrk io gfrv*l&p ypur basic skiSns. Free ^lorma- 
Ikrfi Reading SAIIIi. Inc.. 3i5D Dorporg-e hmis fro* 

W>chl%B. Kapmis O^Tfl 



ESXJCATtON & JNVrmJCTlONJ; 



TERMPAPER Asaiuuiui 1S.Z7B pa^rs ava wbie' 305- 

tiage cwtalcg- rush 52 00 n 322 Idaho. - 

i.^e Aoq^ SMFs <2i 4T7.45m 



BECOME A PROFESSIONAL real Hrtita ttpprsiser or 
pr&perfy managei- i -800-223-^542 



EXTENSION A^n Pp^E^rukiatti Awn 'da iV Philoauphy 
An, Sti ente, Bolanie, Mediae. Homeopathy, RadiO^;s. 
a?r* Ollw^s 30 SjyWMa Cumculir fr** (prmp*l J ^ 00 refund' 
flpgiBlrer Suii^N Collie ^ TsthnqJdgy, Highfodd, 
Dnn^hill Suar.Cx. England. 



USJtVERIarV DEGREES By Ma- Accredited Bu.-J-d^n. 
M^atert PhD's. Frite Faelt R^et^Bd CAN!dl^PM12. BuX 

4708B6.Tuha, OW 71147 



PIANO TUNING PAYS • P-aUd tuning - E£fae1*rHlit OrgAh 
sarnding. Learned easily si heme. Ffaebdoldei Nllee8sryant 
ScHod. ? O Sc« 201 53 Seti amento. CA ^5620 



PlALMESTNCSLA. Ae^rjmrjp, in;3 Dc:wring H-roka. Courses 
and EguipnunL Eledl^kt hkHneadpalhy Eqainkteertl IHus- 
tretad ysS’ageealaiisg^ Free(a,rrhiil Sdoharej Eatabliewd 
orer ^0 reM frruce Cbpir' Litoral on#?, Hignlii.rp, 
Dunplull, Sujiwh F nglenrt flH f 7 7E.K Tal4fe2S- 7g02 1 * Fax 
062S-7SOG97 7^e* Q$24€ 



PARAlKAk. GfiADEO CUPfUCULW- Appro^n in, 
deplh trijnsrHy, by tdrreippndence. eUCKSTOHE 
SCHOOL W LA^fi liOOre#^ Of legal framing Wn^iprlrae 
cal alug P.O. Bo* 790906 Depl PM, Dai aa Texas 75379 



m POPULAR MECHANICS 



HAJ4CLE YOU FI OWN LEGAL AFFAIRS. Be a Paralegal. 
Acdrdrfrlad Attorney InanrueOft^ Home Stedy FREE CATA- 
LOG. St^rllwn Career &nrst?lijte Dren^- i26Fh*-2i53. &oce 
■natw. FL 33A27 <4K>7t 360-2532 



FREE 1SU CAREER DUIDE. Earn more money *i%h 
Suttess Prcwn ComiMpondeRie Diploma Courses. 
Orenlon ineiFteit. SS3* Adispde Sr^, We^s Tdronia, 
Cenpd*. M-Lm 1Y3 



BILLS BLl!tOw*G MAINTEtlAil^CE SCWOL. 1H&4 

Anlinc*! Suite Qreriund Park Kftnazu. 60210 



LOCKSMffWHO. UniMereai School of Master 
Corre&powHnrxj ans Shipp Tnpinrng Eok 214E52PM. 
Sncrjinumte. CA 96S31 



DETECT FYE Hc¥t^ SLudy C-ourso ? ?e» lapel p«i. certrfi. 
cafe, greal lulure ProtesaiDnal kvsEtig-ator a<c^x J Depl 
CP. RG &H 4ia». L0il Angelas, CA »Wl 



"JCTGAS TufiftNC CAREEBS1" Ho™rtudy - Ihwjry 
fnaw^ier^inoa. ovr-rhn.i ■ Dipicamii SHeaiden. Amentan Jet 
Sdhfi^. De^rttefrftl pm* OaftJY. Montana (J«) 

349-2160. 



FULLY APPROVED UKWER9TT DEGREES n Ewwt^imI 
home Sudy 1^ ISpihi^ar'B. Maulers. , PULL AP- 
PROVED by DjJ ifbrthi Slate O^payimenL or Education 
P-estkjiuUfii latulTy tounaeie lor indebenden* eiudy jnd “fa 
espefunoa credda <&.l06 enroi^td Rodents. 500 fa«jnyj 
FREE WPOBIHTTON-Richaid Crem U D- <Hprvafd), 
pfnaidrnl QnlLjm!:in Prtrihc Umvc-rr.iiv Dte^artmeM 2C3D 
1415 Third Srn?c7l San Ra'aifl CA949D1 TdAFr^e |6fflD^227- 
01 19, California, 553-55S2. n*r (415] 459-^650. 



FUNERAL SERVICE ■ hom^tedy - 4 flKimh CERTIFIED 
MOfiTUAflY TECHNICIAN ^re^rem PUNEAAL BEflVtCE 

iHSTinjTE Box n &4. Owr^mcf 8&ath. Fl JW, bN-W* 



SDPER-ltITELLIGENCEl Amazing results gjdia:-=iteU 
mo, EDEMP. etik 6G7, AdalarHO. CA &23CM -M07 



PARALEGAL DEGREE Attorney instructed. Earn aa arys 
BA Home E^udy Am a«can feraiegn*- Iristeula. fc'144S liOCS 
*150194 ^ 1 L»ki City. Uteh ^4106 



BE A RECORDING ENGINEER; Twin ftl ildrnfl Tw High 
Paying— E icc Ibcfl Careere TREE lntwma?ian 4110*0 
IWSlTFVTE, 217+ Dnian SL Suite 22L, Sm frenc*sco. O 
64^23 



SCHOOL 



HIGH SCHOOL AT HOWE, NO CLASSIS, La* rmlhly 
paynwsa hvlo^masion free. Our Wlh year. Catt t-600-SB> 
b&MQt ^ree ^W4Hi School. t>ept '345. 5WE 53th s* 
Chkaga Ni s SOS37 



WORLD WIDE COLLEGE OF AUCTIONEERING, INC jlflr- 
dwrty Ralflthl Term aoen Free caflaiog COL GORDON E, = 
TAYLOR, few W9. D^Pi 1 9. Hawn C*ty IA 50401 51&,'4»- 
5242 



BASIC IhwddrgilKtti Training study Wrne. Lton 

In ^aellgeli on Aiidemy. 3161 BnakeabBare Rd frelnlahsm 

PA 16017 12U> 966-2Q7 



EMPLCVMENT MPOfTMAHOhl 



BECOME A FIREFIGHTER ! All the stress and inkjrtnuion 
ydu ntedio kne# Work only ID da>s a month, retire al 50! 
Sl0.75.fiterme Pirtsducla. BQxTfilfiS^latiDnD. OeKtend.GA 
^12 



ROCKY MOUNTAIN WEST., TVi* j&fts really hftr* W y&u 
tan lind them Sample dau 3B05 Creslndg* Dr., 
Farmington. New Mse*too-5?#0* 



JOWI Futerei. Si^ifa? &™j Public- AH occupa!iofl5 ,, All 
$1*1199, npw tining I nldrn alibn 55 DC NalXiAwide 
Employmenl. Box 50?. Cabral, in 4711-0 



JOBS, CRUBE SHIPS. TUGS, SHkPSs RtYERlIOATS, OlL- 

fl»GS: VYomfl^-MSitn WarY m^th-fterfne monlh liSA i- 
Qvqncpa lnfqrm*tMJ€9 S3-HG- trnplpymenl, Soi. 2G7 

Cenl.al \% 471 ID 



MARKET YOURSELF Guaranteed Manuel !&-*!* j£*a 
$i6.t>a CareetGdPde, p O Bon i 72, Warenoym. Connecticut 
«7S5 



HO* to -hpoaffl thi righ? fab or tar w F^rf hiappinE^e, 
success 5,3 95 HllferHI PutHiialiOrt*. Bax 24674, LynahurSI. 
Ohio 44124 



AUSTRALIAN OPPORTUNITIES! Ir ifar malted On Cdun$fy„ 
Emlgrallofi, Emp^kythBfiL %4 60 Mascsof-A. Bo* 7M7, Sr?ver 
Spr^fl. MD OTO? 



ARE YOU LOOKING FOR EMFLQTMENT7 Try our Clas- 
arfiad Sesi!iWi # H coeta only S-7 95 pe^ =p ywO. And. il yod ^Ish To 
nm all or pin ol your art in ^tUd wipilai iffTtere^re? an bo ao For 
I’.ltip nn $1 LfO p*r wprd addilignpl. Act ACw" $ond y$ur AC 

LO: POPULAR MECHANICS. CLASSIFIED DEPT., 224 

WEST 37TH STREET. HEW YORK, H¥ lOOlft 



mpumwiED 



MACHINE TOOL MECHANIC Wprhing KnnwhHlge nf 
Pr^eumalKe, Hydrauliiix, !R*d Ete^irics PrelihrsdU. NYC 
Locution (2t2| 226-5355 LMf>. 



AUSTRALIA wants YOU1 Big Trenaportaiiwil 

Nffwosl Emptomnent H^bbMkF-tJCO lidemfiipnal, Gc™ 
191C7-AZ, Washington, DC Xfttf. 



OVERSEAS §25 000 ■ S75.DOO • 7-€«5 RaporT' 

Emptoymant. &ok i 9?&>AZ. indiariapgii^ las *62i 9 



HOME J DBS available NMidrtmdd' SHOO Wue^lv ! Wrda 
Jobs- 15. BOk 70. EaHIcn. NY 1205S 



GOVERNMENT JOBS: STB 0J0 &59.23QV Now Hiring 
Veur Area. 1 1 M05-667-KKM Esd. R-2tK£* lor current Federal 
Hal 



OVERSEAS EMPLOYMENT OPPORIUNmEB 1 Letesl ln- 
r^rinaiiuri Inclue^a Free Aushaha Ftepon. 5.5 DC Gvefaeae. 
Bu* 59702. Weshington DC 20012 



BE ON T„V. Many npabvd tor «]vr.rm*ro*l! 5 . Cafhrug Wo 
(l)6fl5»O07-eflOd E-k.1 TV^KKS4 



FoniuvEivTOn^ 



PATENT AND DEVELOP Ybur InvBflb&h. Rfi^$laradi 
Pfttemi and L*cen«d PrbFeaaiQfial Ep^meer. Sarto 

lor FREE PATENT INFORMATION Erery Inrentory 
H«vo. Richard L. Milfar. 12 Pprkaibc Drigq. Suite V 1 Dix 
Hill$, NY $1746 (5161 499*4343 



LEGALLY prolftd jour inrenliOii ?. yMri -56 

Dftaii?, $\4$S. Ftderea Fad Findere 326- r i Na^ipnal Prew 
Building, Washington, DC. 20GJ5 



Fft£f to! inremora 1 No cha^ tor recording torms 
end mialueEion Allr Hii)d Inventors Fn-.indahran. ?13? M 
H- ■ 1 1 j u . Colorado S^rer^, CO H£Q09, or Toll Free i -500-525- 
5355 



IDEAS, myBRiNwra.iBchnalQg^ wanted' :reJuslrrp-i‘c , e&n1a- 
LionneSionafl ekpoflton 1-0D3-2B3-IDEA ISC-PM. TO 
Liberty Pirnbu^h Pa 1K2? 



REGISTERED PATEKT ATTOwhEt waan-ifflon. D.C. 
Stfburfti Donald A. KeSheairings, 4i4 Hunoodc^d Omp 
Ronkviba. Uarylarto 20650 



PATENT IT ECONOMICALLY! Ftw ^ciEpa* license 
iafitt 1965 Rent! Almjl-jiU 2005 FdndulAC, R<ehntofri 
VA 23225. 



INVENTORS' Can ydu pattWl f^olil Ttoin ybirr d*i7 
Call nr write lor ybur Iree in toyman on pecKs^s Over a 
tfecade of service. AiiERtCAH INVENTORS 
OOnPORATWH. ffi Broad Str^t. Owl PhS. WwHusd, 
Miivi-ac^^he 01066 1 -600-330-56!^. In Masaeahuiaiii or 
Canada call [413J 566-3753 



INVENTORS Conf^&etn Our inlormeEign trcwYW 

WrZ! irawe ydu -hLTYlnada nn r^suy.; rh af,6 ahdn*4y$. SI 2.00 

Be Intormed. P.O Dm 1912. Elk Grove, CA SS&24 



INVENTORS i KNOW HOW i 

LOW COST pjte^l sfin'^hLit, Nbn dieeksure 46 hour 
tomaiound. Intormalron SerYrde^ Co. 135 C*iesKu1 Si. 
Bridgewater M; WK'..- ^-66M2t2292 



BUDGO Patent Searches— WhOiefealH PnCn For Muidple 
Searches - Ti-BOCi-A^^ai 



HAVE YOUR INVENTION MADE OVERSEAS. W&rid 

T rede, 30k 759. Adelphl. MD 20733 



MARKET l-nrentinnc yourao-1 Elimmale middlomp.!^. g’ltpir 3 
enteed! Alternftli^T! Lterketing Nawatetter, R^. 67ft5p, Twin 
FalM, HI 63301 



INVENTORS: Free irrlctvnelian c«i lifter i rag ynunnv^nElon 
Tor 1 $aie. K4AS ter Sefae Cor^ovahnn. G-5-FI. pTamonl, Ohio 
43420 



MARWiY YOUR INVCNROW Coumry Piaiitea, «, ais^a io 
Inieclion mold idea into real utasien. plue aearelonoa In 
m^rkiiting L«J*vglump pr<sdwSicin *| rn^ona^a r^lOS- 1 03 
to 5 Ibd parte. Country ftaaiicd. Mo. 32591 Rd. 223. 
Wmhm Ciiitom.a i»ty S&T^Stt 



IMVEtfTKJNS ’■usLsirci’.fld ddvdfafKd, mil ^p-lDd Fri?5i^ inr 

lormatKm KahonaJ- to%«ntora Cw^tante. Bo?: 533, Eaat 
NonhpcrT. NY 11731 



















INVENTIONS WANTED 



INVENTION MARKETING. FREE INFORMATION. REPRE- 
SENTING MANUFACTURERS. Palma-- 77 Fullgn, 2fiD 
financial OslpicL. New York. NY 10038 



INVENT 0fl5l HAVE AN IDEA? Don't hKW WtWt to do? 
Call aim lor- free mlormaton Kit Toll fr« m U.S. and Canada 
1-&M-2S-580G 



INVENTORS: If ynu have an mwmbon far s*lg gr lirthw. 
write <0r IrM GGuhlOl daS-airWiy how w4 dflh |-4lp you 
Kessler Sales Corp . C-S-IW. Fremwil. Ohio 4342D. 



INVENTORS! Idee Saarch being conducted by DC based 
lirm Call APSI 1 WISHGBfl en 36 



R£A 1 ESTATE A FARMS 



FEW FREE CATALOG Top ifcU estate vu «iv4is nation- 
wide, lull-color Premier Property section . . Free illuslrarted 
properly brocnues also available. Call or write today' 
UNITED NATIONAL REAL ESTATE. 4700- PM etsllirow 
K$ns« Cr»y. MO §4112. Pft TOLL FREE: 1-&0Q-999-1 W 



MORTGAGE LOAN REJECTED? 

LEARN how to BUY HOMES WITH LIMBED CREDIT, 
which buys are best fv vchu. which loans are oest lor you. 

gnd hgw Ihestr Igar-S work. Also kiarr. MONEY SAVING lip 5 
on buying end ceding yim home or auto. This book could 
SAVE YOU HUNDREDS OR EVEN THOUSANDS oi dollar* 
with ns First w E8 Mf 5 Punishing Co . 1 3931 Chiral 

Eirpy. Ste. 31 BP Gallaa. TK 75243 Rush M RS 38 DAY 
MONEY BACK GUARANTEE, if ncl dialled 



GOVERNMENT HOMES trgfnjl (U rnpairj Dolhnqijyml tax 
P'-npcrly Ftepnsrrn-Hiinn:. Gall yOE-^7 fjtfOO Ext GH-30024 
lOr Lurrenl repo list 



REPOSSESSED OOnMrt Irom G*v I from SI 00 plus -epariv 
la=es Nalionwida 1 Also lax propames 2 1 6-4&3-309C 1 Ext 
H®5?a 



SAVE mush ar ? tens pi Hi#y&pnrl5 C+ dollar? hgnur 
TiDrlyayL 1 wiLhuu I tef narlcihu Free ihlOrfflaliOP EASE IQ 
Mortgage. 4611 NbjbAI Rd . Sheboygan. W15WB1 



MONTANA LAND 

lOD iicr+jr: :.:ljrLm^ at JJ^.&CQ.DO in UOMfrftj* - 4 slJte where 
you can hunt irephy elh. deer, moose, antelope. lurtwy, £ 
Tt&hia/rwLi'shluenttKin Uourt streams. Insured tilte. warranty 
deed, excellent own*' financing Frw color brochure - 1- 
8SH&LAND. Ygllgw^lone figsin PtppcrUes. A Patten 
company. 1119 N 7lh Avenue, Depl PM, PQ. BOX 3037, 
Bozeman. MonLsrm 5977 2-3027. (40&J 567-5+69 



EXFOHTHMPORT 



IMPORT EXPORT. Free dcteiir. on hama banet! buxinna! 
Lb Grass Bm*s, 1992A Suburban Art. Suite :23 PM. St. 
Paul, MN 561 IS 



HONG KONG. TAIWAN BARGAINS! S*Crtt COnlaCIs 
rtrtle: EGAN. 17D7P Bellmget. Earn Claire. Vfl 64700 



PLASTIC BAGS 



SMALL size rewatebte Ntl LSASE Sa^an Bo* 

Georgetown. TX 78627 



BUY IT WHOLESALE 



BELTS, Buc*lw. Key Tags- Hat Tag* Jewgiry. M*?m 

Cnmplate lihg Inxl rjti kira Big Pi □!; la. Complete deader seI 
up. Cdo^ catalog 51. M (relundaWal. Anchor, Box 3S56- 
PMR, Norm usance. Ri GSBll 



WORLDWIDE BARGAINS Impels - Dmpship - Cluoe- 
put - Supplua - Freebies - (S lamped Envelope^ Mamees, 
Sox 1T17PM, Highland Mri 4632? 



VACUUM CLEANERS "Oi«wuM Prices New Riiflhgw 
S4&93S Kirby, Filter Outtiffi Pinasbfm:, RbyM, Dredk 
Qelaila ABC Vacuum Warehouse 67HJ Burnel-FM 
Auslti> TX 7ft7i7 



CLOSEOUT Jewelry £ c*an Supplies. iCalalog 25*! 
floUMOlB. 107-T631 Dd^. Arftnglgn. MA 



CLOSEOUT 31 Chsdounts! Below Wholesale! i-ree&es 
intofmation-stamp: DDK Box 201-62K. Pendaie. Michigan 
4ffi2U 



4 WjM 0 BARGAINS below Wholesale- Many Fre*i Liqui- 
dations ClbSdWlS ,W> U-l5 Single Samplita Frgn 
Detaita Bargainhijnt-efiOMXMluniiilM.Box 1409-A Holland, 
Michigan 49422. 



EARN MCNLY rellgig Quid and ooetunw («welry. rings, 
wolc-tes-Buy Direct ido^d Below Retail Cala-es i i 
Anka-PM. 90 Greenwich Ave.. Wa^wirA. RI frSSBh 



RAY-BAN SUNGLASSES Genume Rby- 0 bw Sungi^e. 
the world's frnflst-suftgLpss., by^guset' A Lomb ^1 GUARAN- 
TEED WHOLESALE PRICES. 0^ Igr (rrKi r.glnr rjtakhg P* 
wilh mCrfd name number nr dn:.Lr plian Call Sunglaums- 
USA at 1-300- I3S A- RAY 5 



WATCH REPUGA51 Lowest pncea F Warranty! Goidpialed 1 
EKKt weighs' CpII \4C+} K3-3USA 



CAR STEREG S Eduaiiznrs. AmpIMigrs, Spegfc^re. Wodl 1 
tvs Tweetem, GB Radio, RoJdr DtKOIbfA Much Mart 
Calalog >1.00 Soundwaves. FtD 10 Rt. 206. Vuvcenlown NJ 
03086 J KR?l 



ADVERTISING AGENCIES, ADV. S£R. 
MAILING LISTS 



KW ACTIVE NAHESr MIXED STATES! IMHEDtATE 
SHIPMENT! Adhesive L fib* Is HOTLINE □pparlumiy Geek- 
era MO *25, 1000540 WOO*7D OTHERS I Advon, Drawer 
B2. Shelley B&B3Z74 VisaMC AmEi i*W0-M2-3M6. 



HAKE MONEY SELLING TO OUR LIST OF OPPORTUNITY 
SEE KERS BUT ER&F We Supply Namae or ACTIVE PROS- 
PECTSI Adhmi^ Lafcdi* GUARANTEED S60'I2&00 1 000 
$40 w 2C00 I70C0 JR Enlgrprisps. 117 S#i*mngn PM12. 
Vimorla, Texaa T7904 



GUARANTEED, Fr^h^st opptFlunity soekers. peel shek. 
20OS13 500 $1 6 ’000 $2 S J&D L.tix:k: P.Q Be*. IS. 

Strarfe+d. CT D649J 



RESPONSIVE MgilnrdRT Buynn Lisls' wnlg plane 
Biannon, 3913 Lakjeshore Dr Arlington, Tx. 7601 S 



I DO THE WORK, YOU HAKE THE MONEY. Send SA$E lor 
puL-hfri Dallnn Induatnfo E. P O Bux 26S Ganheraburg, MD 
2067? 



BUSINESS SERVICES 



INCORPORATE 

TAX Fr&e Nevada. Privacy, andfiyteity, prdledl itm \tytm 
Del j Even H you are eke-ady Ineonpocaced, greai benefit lor 
you Algo niiice and services. Frre iireramre — can or wnie 
Lnughlin A^WP Ing. in Igr gvor a ri iCOO E. 

William, Cnrsun City, NV 39701 1-300:643-0966 



INCORPORATE iviEhgul IngoJ Irwc' ^'er-bnnkkit lellr. hn«v 
incluiHa lorma- Call Ka^arU Buain«L ShrYicea, h&w 300- 
J45rGDRF 



PttlWTiMG PRESSES, RLIB&En STAMP 
OUTFITS 



TYPE Fofili. mend Prinfmg P Hgt Slampflrg, 
&tjppl4« 120 Pngfls $200 DeducUHe lii^l ^rd?r. Atmg 
Type. 1720 N. Mamhheld. Chifcuge. 60622 



TYPE tor pnnhng. Catalog ti OOdedixctiPle isl order 
C-jjkrr Chy Type R.O 3, Don 1 34. Hmneybrcok, PA 1934-4 



SARCO Type Foujudflrs lyp* a*id FiubOer SSamps carta- 
Iggue Moil $2 00 'flfundable cm *irrrt order P D Snx 1011 
Ben&?rT¥illE, 50106 



MAKE HUfiBEft STAMPS. Highly Profitable Freeoelaiis 
Slampef P o Boa im* Tflmpa. FL X^' 



YOUR addrets printed on giimmws and MN-siick latwie 
fi-nnd SA3F hr circular Rarba'a'a Ma^bQK, Dept PM 1200 
flaberl Hun Jem a-: Rd. A2A. WinterviHe. GA 30663 



MAkE rubber piemps--big pnglits C?mpkrie supply ar>d 
oqL.ipmen.1 ralalng with inslruclions $1 CKidurliblc with 
□frier. Star Biamp Supply. 1720 N. Mai-sfftlield. Chicane 
60622 



PRINTING Prfw^ef. new and u^&i supply Ligl $1 ftj 
Turnbaugh Prinum Supply Miecbeni^burg, Perma. 17565 



FfllNTlNG SLFFUES 



SAVE money on Iasi printing' 24 h<hjF6hictmant! Send ior 
FREE PFWCELJSTT. Huriqm ffiRi 1$20 W^l JlaH^rw.n. 
SpringrieUJL 62702 



QUICK Copy Periling Uw Prirg? Wrih? N?rtignwidp, $14 
Ivenh Main, Bhbmingtew, lllinbia 617Q1 



CLOCKS, WATCHES, OLD GOLD, 
JEWEunr 



HIGHEST CASH Ipr Gold. Jgwelry, Gold T W th : Rmgi, 
DiumPndSi Washes Srilver. Putihum Marl Arlidte Today. 
Free gift with InNK-n^atibn Chicago GoW 3 Precious Mertals, 
to South Wabosh, Dapt 4$a, Chig^gg, 30603 



CLOCKWORKS. *ood slack blanks rpcktdunq sdcpi-es. 
Pafl Hue kies, cih slonpi atb WhcMesah catalog 25c ifcpitite 
Gdrp., flOfe' S 10lh Sfrmnl Whi^itln:<l Wypming 6320^ 



TAKE NDOLANCES. Deei wlh d*daat. mMl rouble lirm 
m gld gold bueines® Established in iS3A buy Gtrtd. 
Silver Pl^t rum niamnnris Highn^.1 Cwh Frr-n infgrma- 
!inn Rdhi feiduvariKE, 29 A Fruil Madsen. Ch-cago 35602 



QUARTZ CLOCKWORKS. ACCESSORIES. $2 Ca!^ 
reruhdablehmi^rder. hMrunrenla Service* (Ffc!|, 433 South 
Arch. Jawwllia, Wl 53544. (508) 75 4-0W3 



TREASURE FUiDERi 



TREASURE— Locale quartni' mile away wilh ullra 
-HinBliirt locator — brochure Iree. Research Produote. Box 
270270-AMC Tampa. Florida 53638 



TREASURE Hinder Locates Burled Odd. Corns, 

TroasunsB. Free Calalog. Rtfco. 6o> 92083^ PM. Houston. 
Teaaa 



FIND Old Cc'irw, Jdweiry Gokl Nuggeti New Parter.ieci 
FLcvnluEiDnary Device Free Galalng Gardiner Elcclrnnicg, 
313-1W N. 3601 A ■«. Suite K, F+iOenia. AZ 85017 



PROFITABLE QGCUFWT1QNS 



PLASTtRCRAFT ProfiLabte Hdme BuemeBS 30M 
Mglds A^-ailabte toiaiis Lynne lie 625lC Mantpark. 
MeNUr. Obi* UiOfiO 



FT. SMITH Auclinn School, FI. SmiEb, Ark 73&KS. 
Residenl k Home sludy. Veteran Apprcrrtd. 



FREE inTormatiPn Starter k Alternaler Re*u;k5m^ Bo». 

45?. Seymeer. TN 37865 



FREE Bjwhur-w Repair Aar Condmoning. Rarngeration. 
Gbx Heating, lull inslrucliana Doolea. Inc., 1 1253 

Goodnight. Dallas, TX 75320. 



SALESMEN CHST. 



MAKE EXTRA MONEY DURING YOUR SPARE TIMET Earn 
weekly -conirriissidns shoeing aurAx^ling line oi Calendar*. 
Pena, hnd OlherpODular Adverting Gifli Prompt, pfsraorjil 
ieiviCn 1 mm AAA-1 lirm On r 79th ye;n N* HKptrirtnce 
necessary No Invaalmenrt or Coltectiorrs. Sel your OMhi 
houm Full Tim* ftrtBTtiiM Write to Kavin Pwka NiWT0*( 
MANUFACTURING COMPANY, Di:pt GPMC1?. Newlgn 
Iowa 50308 



ASEWTSWWTB 



MAKE MONEY m SPARE TIME Earn Gfierflufi iPmrtnS- 
sioos as a subecrlpboh sales rapresenrtalrve fw leading mag- 
azJrws f pr^ulidelailBandinBtruclionB.sendthisadvtdhyadf 
nameanda^weato POPULAR MECHANICS. DopE A8-M. 
250 Vi. 55th SL , Ybrtc, NY 1D019 



blmmesi QjyoBTUNrnc 



IMPORT -fiqxjtfl -oppddgnity. prfigliEeWci wgrld^id*. meil 
aider busincai Irani hamu. mlhgutcapilal WeshippMn for 
eo tiakexanrunarion rrpHninrn iiimT— rr Free Hapoil 
lAgiiHnger OesM Nj?dC. WKSd^mj milt Ca^itbiiua fti367 

PROFITABLE! FiusinriM:-; Igr ¥&Je by dwhar. Affiliaiitd 
Busmens GoUauhams 719-E30-61 66. 



JUNKED TlRES r il.DO Ppund? Senid stamp La Valleys, 
Foeniam, Fl $2438 



FREE RegMffl. FiffehntiAJ ijppbrtunibes! MillBbha Made 
Gfrn Wesilh Part-Time From Scralcn BOBS. Bom ssotspm. 
L. raymhf lA 7IB09-307&. 



$1805 FROM $10 WGDDI Detn- =s plui Sample £5 - Satrtfat- 
Ikja Ciuftrantead *lcratt. fro* 5J0-P2. Alexandria Bay. NY. 
13M7 



ENTREPRENEURS - publidabCin - Doing BuSirtMi With 
The Federal aewernmefvl " $1A9&. Federal Fad Finders, 
1266 NaUoral Press Bj -idm^. Washmgtorv □.£ 20045 

WORK AT HOME. Las4 year I mada ovar Si 08 MO No 
Boss. Easy. Pleasant Work ^ee Inlormalion Liresiytes. 
Lock Box 2*3. waidon. MD 206<?i 



INCOME DISCOVERY! Famous PH D scrtnteei reveals 
high-ir nnmfl giHCWjnes Bfiygn* can UM’tb achKJv* w*al1h 
FriM Fmrli: W^ngdLt: Aisaciatci - Ctept P12, 3575 Luty Lane. 
Wanut Croex. CA 94595 



MAKING IT RICH in Iht 19^0 n l£90 s 1 Frnn Dmteib»: 
Duugiits Gdx 434G-3 P ■ 3, Ruieigh NC 27039 

MAILORDER bmmUWTY: Slab pnptilatAa home t>us-- 
n?M ftilhgut CTcpfl-n^ngq df wpitfl InFgrmalibn Iretr Mji| 
Order AasucikKa Depl. 674, fctomvale. FU 07645. 

INC0«t MOmTHLYI Work when wE»n1 Inlprmgrliflfi 
£5 05 Avgrilt. Rg-x 17013, lndiMupali«, IN 48217 



MAKE A £OOB LIVING, WorK at TW Wo ncnibn&e 

Deleils. &arry 6gx GkmHgmfl Oly. QK 73149 

(Continued on next pagel 
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0U9€BOPI«ITTUUffi 

(ConfllrHJtdfrpni preceding page! 

EASY MAILORDER ■ 5 big i.ftiwy business Deia \ti Fit-ta 
JflcuftOfi Ass&CMtiM-?, to 1 : r 2d New Canaan. CT 056*5 



£1,OTff* WEEKLY!! HAILING f ROW HOME. IHMEEHATE 
OPPORTUNITY! LAFWQEr PUBLICATIONS. 125 RAPPA- 
HANNOCK STREET. WAIUKMON. VA 23l» 



RECYCLE METALS. NO, NOT SEER GAHS! Easy S*56 
WMHIy 1 Free in^nnaflipn a^cter. Bom i:u. FrpnMin, 
TM 370G&.1214 



HY0HAUL1G JACK Fr£PAfl IMMJAl, CATALOG m.to 
HYOftAtfUC PARTS SUPPLY. K5X 4157. BROWNSVILLE. 
TEXAS TH9M19T 



SCREEN PRINT T-SHIRTS. hwkpeniiv* kite Free Oralis, 
r-piinrer, p.o bo* zsgt (Go. tamp*, fl 3a&23 



MAKE Rubber Stamps Highly Provable Fnw totaii*. 
STAMPER. PO. to (GCl. 7 amp a, FL 3363? 



PflOffTWJLE Gc4d F«il Printer PeWhtliH fruSirttti 
c*rdt, ‘Xiney^, matches Free wraite QoW. P o Eos sages 
i&tj, Tampa. PL 33623 



BUHPEflSTlCKEfl Printer. Chump, Sim^to. PdrtaiAi. Fih 
O olai!!-. tor=pe?. FOB 22791 |GC|. Tampa Fl 33622 

PIANO Tunrfl^ duicAly learned eetti home Mudy course* 
Diploma graded Arwncsn Tki^ Sctxsoi s 5"0S0 T crier 
Driye LFor-gmn Mill. Calif BSQS-? 



EARNINGS Unlirr kill 1 M;l>I Out to^la- u'.flrpi julvtiflitt- 
metite Irani ham*' ABM Merc Hand tang. to 59314, 
CftiC*gO llimai&KJfcSB 

MTJOO Oil 'A ACRE I New Hydroponics > meaipensrm 
pleasant pwlicfll 1 Frpa snrlpfmpligir fiO*frn'$, Bg* 1?14. 
Fr^lih. IN 37066-1214 



VENDING MACHINES. Ho seeing fkxitPrj earn amaung 
profit feg Offteh^gu* FflEC Parkway ConpQflMttgn. 
t£30 PlV 1 3 GrrHNtSpriZhgi Dwfi, TimOrtwim, M.iryiu-:d 21093 



LEARN Sawing Machine Repairing. Mur VVemefi 
Lueiabvs Pralib Graislln CorreupcraSenee Scterei, Bcm 
£ 10*. Spenser. low a SiSOi. 



PREPARE I sic iFtetyrre*. £fcm high fa®* digniPrnd wgrffc 
T rsai at ftsme A&er&dited P/wpai-i Nahaml Ta* Training 
School Mortaer. 2NV.. *i«w T(rt KM52 



ASSEMBLE wooden ncrohim. n? hgmR. We My £233.03 
l 1 ^ K I y Ng r.y ix-T ^rtP^, EASE W&jptfta, Dux 660M, 
F^tellai P^K. FI 34664 -Q6S0 



EKtra INCOME, demote prodkKis al heme »#s> ■ 

east? Ctel&JlS 1^34444411 Ext 



LEAfrN MOTOR RCSLVERMO fnw misalign. 
S**rcrMf. Bex 127 Mnsd^wne. PA 15050. 



ASSEMBLE PRODUCT? AT HOME Many gppgrtumteH 
paying High Weekly Pncriits prE^ariSly -avii:luL‘<j wiEhtmi 
iFivwetfnainl WMe B-^Miwssas. 92B mn, 

Braoh lyn. New York nSS 



tIO.DOO MONTHLY TalwHg. Phciogroph* ai HoitiU! Call 
PMCKdftd flifiiSSap 1303) 614-a 1 55 



MAKE YCHJS DREAM QOUETRUE. EARN WJOOO YEAR- 
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM C ILL TOLL FRit 1-BOO-WMflM OR 
WRITE: THE GLASS MfCHAARK INC., Wn m 47th ST. h 
SUNRISE. FL 33»i 



lfl.947 HONG KDHG- TAIWAN Pwdirtti dteftp Sn^ilF 
ferta, Serna -sanples irw Had»r. ELj.n i7t9PM-if. vuba 
City. CA KM? 

RECONDITION BATTERIES! Ea&hy Eao! Hundreds 
Wfiflh^y. LMtldd Sacrals. free hvlormation fraMery GiKlet 
Bn? 3300^. H»ckory. NC. mitt 



COMER ET1 Dldck Vacantia CdtaVag 5’f 00. R^l- 1® Odd. 
BQ4 374Q. aaifild Otty. Seyth- Dakota 577tffl-37*0 



itdOO WEEKLY AIR TOOL REPAIRING. kiMrutfiot,* 
Pads asncf TgeSf Whple^iitr F*^e DnfAiiia R:>k 534. Wirhrl# 
■Falla TK ? KMH 



GET into tJ?e most umqun printing Jsy&v^sa in ihewaitm 
Start Ircim >i&tr ^usinVi pd a full or part hide h^ksi;. Print in IgH 
color on piper, tatr ss meta^.aorylloa. mylara, eiu Ca iteSi 
iroe. "-BOO-223- 1 S46 Case Eqwsc>iriBn!i Ine.. Rt. 4. Turner 
Plimi, MLaine<M2S? A^kHMwaSuIbwpn pur jrwk*air>e 
Tnp. 



11 .flOC'S WEEKLY!! MAILING FROM ROME* Imraedlaie 
opsx^numtyr no Odiigabo^! MlC. &qk Oenbury. CT 



U.mO'S POSSIBLE. FREE, Stamped n^lapU PrOgn^ 

Ikffl LOS A'jgela, CA 9M83 



MAKE +figh Pruf'L Hdl Selling Uciinsc- Plated. ^ gr^ 
Vacumaglc. P.O. Box 24963 |GC|. Tampa, f L 33623. 



VINYL'S Whm the mcciey- \a f ^^esaton^y repaid rptin- 
ish. resalicf tumrfbie. cs^ tt>pa. QyrcN eaay Twp S?0 
jobs a {f£y darn you ll.OCO 4 oaS^h Hpm#!, ^ |r^ olfir-w. 
rpttayianit, unlirfilfid ruStOmprt; Stu I earning iilUIr a lew 
da yi psarfle* Delailfl bee VlP, 2037 MBhhe&e, Chicago, 

E06I a 



S3® 00 Prwn Square Fwt Plywiwd- (Hog* Demand i 
Rrr^n-n- Proof £1.00. :RHundaWi!'i Wcodwin 
ESnUowatei Mm. 02321-2209 



MAKE MILLIONS HANUFACTURING BATTER IES!1E f>up- 
pikor; Iverla-jL 3 oa 365, Bogota NJ 1>7603 



ASSEMBLE, Eipttrnmc ipp^s We euippty «xr»jK-flentf snd 
mairuelipne t*? eirperwrie* Wri|*: Sbidhtech issdrqfitca. 
Box 2S2t7 P. Kenneth Crty. FL 23709. 



NATION'S BH04) Hume BifbIpm-s Of^KKTunittea Subaib4>- 
llen tree. Send n*m* attdreaa. tip Ip Spans-Time msgas^H. 
D»P1 ^224. ES^DWMtOLlMUfJhftA^rnaB, MilwauhiiP Wl 
5 V19. 



LEARN P^linum Sc^ip flecycling 

Fnee mf^rmnlmn: Recycling Box 1 l2l £F. Sana NV 
1216 



HDDjDD FROM ONE Sack CtMem huge demand Bg 
pneliti PiEHure Rroot Si DGlRelundab^. tannoo. Bor iffl:?- 
M Heeper^ CA M45. 



GET paid ip- dipping newspaper items £2-S2i EACH'! 
RUSH SASE Tn T«h SyMems Inc. Bm 76P. ChildK. 
M^nd ?1S16 



BiG MONEY WITH YOUR COMPUTER. Gre^ mr*f bini> 
■MM. TMfft, $100. NMhU*. NH 153061-3103. 



£40 > IWWOUfl, AiTi^mg pr^klhsqyqn p?q«^S- reatpreii 
B^HdA^aTJa magiM Counlcffe^pa WITHOUT REPLACE- 
MENT 2 -kj;i day earn |3a.D0D^»r Mllbens of ipa-v 
mfiols, rromea pay iMxylHs mvmetfistsly 1 Free IniDnroton- 

fieHew, boi m^po, vam^tx™, wa mm 



hak L BALLOON AMMAL&- Sw W^kends 1 FFCC SAM- 
P(_E & 1WSTR UCTICNS: Funnympn^PMSIJ fes »0. 
Akixandria Bay- New Y<m*l vl&JT 



£25,00(1 LOANS INTEREST FREEH ^r*1 Fode^J 1^ 
W1PE5 OUT DEBTS!! Derails FREEI! MOiWYWi&ftB, to. 

636679. Mari^tte. Fl M095 



GET ftlCHn Sectet ia* ^a4™a -detHs— Prlngu Ce4h. 
Cretfl' 1 FRE1 reporr* WeailtiKit'G. Be* Ptomp^np. Fl 
33063 



CLIP mwsmpw itpm»--S5 ^ EACH1II FREE M 1 
Cl^ngs-'fl Bpx St09. Pompane Fl 33065 



ALUMINUM SCRAP - Recycle Touradt- MAKE W £25 -DO 
POUND! FREE Inl^nn^ipn fcy^risl-PMSta. Box 1^7 
Alexandria Bay. Y-ork. 13^7 



£206 - SWO waeM> — AT HUME M No gumnuha - Deialla 
FREEN k^m^workprs^. to 63S679, UaKvite. Fl d&fc 



fRK INFORMATION. Homis pusinesM»e. Unlimslied m- 

bbirtH!-. Very low start up tD»SS tliegh- prafirl m^gun- Com 
MarHering 1nffi»54l-D90Q 

MAKE HOMEMADE BOOKLETS. IVa earned S1S7.0D9 
mine Fme mtarmaflion F^con. P.O. Scut 5330. 
JU-viorvilte TN37$$4 



£$di OH»riuniimi Free CatMflu! 

□yrwtfoid, to 16 C 39 G Akiflrt, QH 44305 



MAKE 2 10 3 hftiea yOur t:ost Ori huridr6di pi prnduLta. 
FreeiRtioEiTiMlofi. -f^er^elty S an Cerrier. 94-356 Ikepono PI., 
w^pahu, Hawn» SMW 



EASY MONEY NOT BUSINESS. Dec* im S3 6ockart Co- 
op . flpx 4l2^PC, w*w Hawti. CT 0&&13 



MANLIFACTWE ELECTRONIC EQUIPMENT m ItOm 

hddte 10r ttir Arny Nnvy. Aa Frirra add MASA. Wr supply 
plan. ii eApen&>e e^y to p-j.Jo equipment Coyemmam 
p^ryi 44.&K) Cwt 1g you £409 Prolit 45.109. Send StO to 
SUBCONTRACT RAD, 13*41 22 M EtrwL L ay-gltpn NV 
H4I2PM. Attetfctiert: Wllrwr Njl 



HOME BABY SHOE BRONZING BUSINESS. Potential 
unMnited. FREE Ihielrated lllenbun. N&PM, Bon IflW. 
Fl S3S7D 



FREE DEALERSHI RESELL MAILING LJSTS1 Com?sial& pm- 
g^irn frwi PCW. feK iMfi-PMI* Valley smeam. NY i ii» 



UNLlMHEO EARNINGS! t^do&ivE Diatrihutora warned 
ririmadiil^y. F^ Brothur^. frnpex Produ-is. 0<i* 13^ 
Lwwlon, N.Y 14Q5Q 



£200 doily redwmino "EhscvdKi Cat tatferiu." Etvy 1 

tMaiH: Betipryman. 7?iPM Settle Ground 

Waahlngtetn SBS&FCT?! 



GET RICH QUICK SCHEMES? Ask T Tre- HOC, ftOLR Mid- 
tfown. Spite SaR, Sen AnUp*u5. TK- ?32l-B 



£W.A DA Vi Tiding Phone Osiers People caW you, l-Gffi- 
7^1374 Etf L-l 01 



FREE HPOAtUTIONM! EnarytHmg Below V^Kajle, 
giani giH cilaltKl. iKipod. 9719 laiwndakr Kansas 
City, mo 54137 



SMO A Day 1 Taking phone Ordara Pk&o »5 yom 21?- 
&J4133D, 



EASY1 EXCITING! MOST PROFITABLE) Home Busuwe 
OppWlunihBL IfiguiraMuw' FREE! MILLIONS, 4333-MB □:# 
Drive. WwieiancSer. Wl &460I 



i 109.000 a year! 5^naJt invetniieni pteaiunL Liean woih 
raisinq wonna' Free InlDnnation. Rivarviaw. Sm, Bax 
S5GP&. Mankald. MN 



SUCCESiJt \ttMvay 1 Power! You can htm II all, Feee 
higrfliure Si Thomas, 54-R Spring. New Britain. CT 06051 



£200 daiiy matting "PVC Pumltu w?" t rue! IFreel ciiBtarfs 
RVC. 7?iPM, Saililfi Ground. Waen^gSQn O06CH-O771 



4^354) WEEKLY possible wnii new, ufMkue bLsint^.' 
FREE Permit® n G^art Swtt Publish^ tKipS. PM-aiOM. 
msa Groy 3B St. NW, Coon Rapida, Mn 5&4G3 



DEALERS FOR NEW PRODUCr FT. P.T Siting tr«h 
Lib le* piebup- "rucicn A caps Sj*F: Ip truck ownnr dealers 
etc. Sfcpe-A-C&p me , 356 Ml LaiMtl N J. D3554 509 

J57-SM 



FRBE DETAILS - EKPEflT REVEALS Ndw In gel rich 
(HiW'KJ-Hnd felling J oredosure prope^ies. Bok 5000B, 4*412 
tJsrwilte. CA »* m< 



HUNDflEDfSweeN^ eesiK Assemble PROVEN produm&in 
■yojr Spam limn N& experience Free Srofl^KMe C&unei. 
to 2227, 3iM]rdu*? s WA mm 



MONEY Frdm discarded lir^! S^smp. Browns. POft 6. 
Patagon, Indian 46165 



MAKE S*G MONEY REPAIRING WINDSHlfLClS 4 Plate 
Qlli&! Up Id fiSaOKl h U.3 A ur Q*m&* TQLL 
FREE i-fflXL32!-25#7 Tor veluaPSe FREE re^ori. Glaa-Waid 
System*, to ST45D12. tores, OR 97706 



MAKING EXTRA MOnCY MADE EASY. FREE Sjascnp. 

dgn Ip OpprsdunrSy Map^sTi^ cJT^ri hi^ndted^ di pJipwen 
w#y3, Wi:te. iDpprt-nyniSy.BkTpL Michigan, Chicago, 

IL 50602. 



MILLIONS N&bd LuenaCredil! Carth in wite yuur ryivn 
pr-i^lgloui- ^noitey con&ulund PudlnK^ Nd educilid^el 
reqatmmenls Slari paH-lnne. iD-yea?-old oa cion BUR rm p?e- 
vidrw I rainmg. support Frpf wilue?4r teflOrt, RFA 
PN. D*fid Rdini. DA E52S. 17141 24|>04C$ fci<VLPN 



SIMPLE UNIQUE GU&NES& he wmed me 4218.MM 
Fr*te GgK. Ben l^£. Eyptiswlte. tecRana 4771 9 



BATHTUB REGLAZING, prddu£t aaltm. ^nrvicx: nnd Ugin- 
mg Cilll Ipaqtid Goa&inpa Coqi f#Q4] 94&CD72. 



FREE LONG DISTANCE PHONE SERVICE FOflEVEHI 
COMPLETE DETAILS tlL TRM to 5654B. LbS CA 

wm 



EXCEPTIONAL OPPORTUNITY. 

$i W.WW Annually teaming prastigipua loan bmkeFB§e 
busings No a-upfrwnce reqiered Start immediately hilf 
pari lime. Arm^an Fiddly Pr*w*r iriJ^TOP-a^, Cmri K iDn. 
SC 294 TS 



WflUE YOURSELF WEALTHY! Surpn^r^ly E&sy. Duar- 
anlocd Trite Int^innlinn Ink^Jmgvr. 3^fi. U^pltote. 

Ca!lf?>«wa: SSOIC- 



CiET RAID ter reading Write, Pas# - BT4, 181 

V.inpc4m«»y, t-tedh It &1$*2 



START MONEYMAKING WOODCRAFT BUSINESS mifr 
-jsq Lasy - C-j tk " iciya g:*b, rejwoUinjt Ft«® riateils 
Wilhanw. 36G6L ton toPasiien Tiicadn, AZ B5715 



SSfl.OMPLUS EASY FUN! SendtSiB. Ditertefnclwl, fifii 
Box S3. Alfeldn, IL BlftlD 



MAKE 115,000 MONTH LYl Eesy! Nc aiwastmeM. 
MtOonwjli. 5529-A. CHpmond Ga^ GA 9iY6S. 



LEARN VCR Chea : rg ftt.-ar Huge- Prci^its;' tor,r.te 
touted! tfc Esfipefteoe NdceMa^- Free Detail Vtej* 
PubllMtesns. Jl7 E 65m Si.. Suite 272. Depl. PM. NiiWYdrk 
NY IffiHfl 



WORK FROM HOME, *1*ri P,T. frn dvteiltor «*d £12 lo 
TKC. T-4911 mf Bfltft Terrace. Miami FL 3319 $ 



LEARN to make FORTUNES. EASY plane. Free taldmia- 
lipn. Stew. 1210 Wwl 3rd Ai. SAcCdOk. N*E 69001 



ENJOY Spft?iti™ Easy ProStCs! Sefeing bpok^ m\l 

Fr flu ctelfllb StfWtwo. K471447M- Fcfeiivllle, MD 20747 



MAKE 17,000 MOrtlhly da L^n Brokar. Np Inini^lm^nt 
Frod OwteiN: Finaneia?. 6 cm 3571S-A. Anahaim. CA 92303 



? W POPULAR iVIECHAJMICS 



(ConUnved on t&t\ 



mmmss orntmumm 

( Conft tioti pfK4dkig p*o*? 

PflOfTTAflLE Hunt BusintoWS. Fr*e Ihflaila iljyhe*. 
IMS HffiJrKf fln, RrKfcNKSge. FL 32955 



SIX FORMULAS can put dollar* m pjur mailbox - lnsErui> 
(jo** t?-» - i«i vo*. my h»m- 



SHOW FLOWING EARN PER HOUfl Pf* OVEN 

KIHOH* -BOW TELL HOW. Send ».9S So: G.A 
P.O, Bo* SU4. Fort W&yrac. Inti 



LEARfl luisy pfoftl»t»lo hontebflsdd wnljng^L r^ 

bu-i'n-itii:. August FublicaJiuns. Ba>: ?92, Ndmi M =h 46060 



SECRETS Of sL'vcri LsSj! foctfft# b Lyra: keck Free detail?. 
HKMftHfi, 71961 SkyikWi, Bah 7T-A1, Jhtt Ditto*, OR 97056 



PROF rTABLE HOME BUSINESS wittVfttri ^K|.ifcM .i!nc ■: 41 
capital. free ^lormatecn tWT. Oeps. DEI L 755 Ews Daw 
Si. Brea Csli^rpa $3££i 



HAKE 57$G near weekend Free IntofmeStan - serm tonrg 
SASi. HdLk 3&&a & Gatepego. Efsgiewood. CO B041D. 



ENTERTAINERS - AGENTS. "Now t& JT&ahe 55M pe* 
nnagic ghow." TfifcCK4MTf AILS FflSE- Oasen. Mis 

NhMIFi IBft. Tb-ami W-ualnriy !::■'■ 9M06 



MAKE 59. GOO each teaneafilfOit! Buy-acl <tr*i$ raid sej- 
jjtfr^C-iPTvhouaos jwte I ry. Secures Box347B- 

AC. AnHwIrn. CA 9£«K3 



FREE DETAILS SEVEN HOST PROFITABLE HOME SUSP 
NESSES SASE. PHOENIX FUBUCATlOfti, 730 NW 41 
Steel. Miami Ft J3I2T 



»0 SUCKS IN TEOOY BEARS! Mar. jiactj-er Seeks 
Owimiutera ihft® Wish to Earn Si jSOP.OQO Par Tsar! ToS Frw 
i-H0-«K4i» *idw Pr^urTl^ Mfl HfM*ebkrck fld.. 
FUnmingviM*, NY117M 



EXTRA n-wwy rrc4kii mcney in ydur Spirts luYte 
s-raswa haw $]W Same EtfhftipNse. 329 Guaii Khtflcw, 
Maaquile. Texas 75150 



TOUR ADDRESS SENT TO EVtHY' FflEE ' OPPOHTUNF 

TV *n Ihia sechdn. Si 90. Ts&em El S3 West D^ahe Suite 
*298. Fart Calk* CO ROMS 



EARN QUICK CASH 96 pege kwk ho*. S3 ffl 
ArrtbCMy FuWle&LCfli 2052 Newport OJwL Sulla 51, CusLa 
Mesa. CA Wfiar 



IK.DOO AnnoaUy Ross^yte! Sealing Hfftormatiwi by mvi 
F*m 0#iSils. J^Ffe B4i 36. flock, WV. 34747 



U RADONS 

START Your Own RadtHt MeasufBflWic A PedLriaiDn 
Firm Micwlrvrwfc. Pepl. 1®. CaldM^ , NJ 

Q7tM6. 



&W A Day 1 Tahsnfl Ppkmw Orders People CiK You 70S- 
477^996. 



£329.00 Ffttfil Fram One Sheet Quirantaisdl 

F^ee Deiaile’ 0ract. Box 935 OutlEmn, Texes 757B3 



EARNINGS Unlinked! Hip! oyr Real Eslele Sarylcas 
ari^H-TiM-smi! t! rrnri your hnme! C'Jr.rv’doga (Finding 
Company, 120 Q Unaael*' Artnue. SuIN ioaa, ByrutM, 
New Tart U^Fd 



£2000.00 weekly seSIng inTrininariOO % mail Wu ;^cv-A! 
ev*?ythmg fiee deiaila Intem^idna?!, &J25 Wesl Nflwria, 
Phoenix. Anrona &S^4 



raw Pinport! Epm fSQQ AOpy R.P. Bgx 551*. Daytgn, 
Ohio 454D9. 



WATCH TVl Earn Iraponw' Details &.0a- - FDC. Bo« JH. 
Hl^nn, -GglgrwJo-BOtSO 



ACHIEVE FINANCIAL INDEPENDENCE Wm your own 
Howe Buwnees. F?iee Derails. SynburHl, 4039 t GneenwAy 
Suite S3SL13Q1, &=9na4Na. Az *^3S4. 



POVERTY &TtNKS$t From M pgpn? Ml my 

rifelr 'sflchfi. wSlnoui teX|Mfienii«, wilhuul OApilSl Dtt&Jll: 
Sewpto a 0™s>. P.& Sox 7B6464, Danas, TX 75S70-S464 



VOUR^oldflt^Qpporlunirty Pr^ 7 ^npi®liiE.StB*sy gn^wflh 
Hip* tp Bogk^ Home bv'lt &y»iwS?. frm d^talH. 
Krwmr inrtstnwnt Cum^any, 1M0 East Jaffaraoh Av^- jd, 
DetfiMt, Mfihigan *3507 



EARN £7700 MONTHLY^ EWy Hom* fkrt&aatf Cf KW. 
BOX 7B£J7, Ann Aitidr, Ml 4flt07 



"SI 50,000 HV FIRST YEAft." Home Rtpair Efowwaa 
W^howt foots. S^ra>Tim«. -ConlFP^or Shnws How- 
imbfTTiatUm Mris^u'C'en. Difrf. SI 23, Bus 3015^ Sevamxeh, 
3M10 



MOWYMAKNG OPPOnTUNTES 



RETIRE EARLY a0*r 4iaft*rt$ p*fl linw T^nnt 
L-l# AnywtHsr-t Free mao on he** io' Immuk fiAKAtt 00.. 
P.O Boa ttWA. An» Idffho &3S-13 



PROF FT r«rti jnStiff cjhfEtiri. -Sail phplot 1^? rredi.i flnport 
t5.50.De.|fltNerpna* 2301 2 PL'inpamj. Havwtird QA 34544 



HARE High RirdTri hw Selisofl Loense Plalea, Signt 
VaoumaQia, P.O. Dok 24986 (GG), Ta-^, FL 35SK. 



BUUPERSTICKEfl PnnNr -Ch#ap. Sample. Poriaibte 
04taM. Dumper PC3 22791 (fifi j Tamps, FL 3%^ 



HIGH Profl* T-S?iw1a Cap* Inssflpsnahe Lmn&fifin ma- 
chines. supples. Eess. BDX 22E09iC5(j|. Taoipa FL ‘2^323, 



GET RICH El Satret ig* *anHh« debrs—brinsjs Cash, 
Cflfrdll! FREE refund WadhhKIlA, Bosi 4030, PpmiMino, FL 
33069 



PROFITABLE Gold Fgl! FYmflgr PinoniUlU bL^irfsas 
cards, p&ncite. Fr*: dMpil^. Gold, F O. Bo k 

Z4B9B|GfiK Tampa. FL 53623 



ADVERTISE FrdB in 507 Maguain^ ££00 0\n&ti)Fi- fen 
1 1 N, AHa-m Geor^a 30301 



FfiEEC Riches- Bict^s^ Riches! details. Davis Co . 115PM 
vein. Brsnwn. 55610 



START a SUl^n PROFITABLE BUSINESS iram aazoteh. 
Frae Subscraption so Opportunity Medina tells fvsw Write 
Opportunity ScpL 036. 6 N Michigan, Qhi^gp, It 60602 



MAKE Monfly From Fr®? GmreiTPnflnl Publlcabon B WMh 

Hl'-l ■ r 1 R ^ARriJ £2.p0. Mftficx , Pnx 106A. 4»hij , ‘l3. CiA 
31553 



FREE in fOrrh Mi dri, Jl*y horn* mnxi.: mon?y. Gm^cwy Ef<j> 
4773, west Cotumasd, SC 29171-4773 



MAKING HONEY MAKING SANDWICHES Ea yaur own 
bow: S^fid SASE GAG Assoclwiri*. B<w 61 f'PM. Mabta^on, 
G*ort?iA™59 



LOTTO BI^KTIHROUGM bnds teal numbers ^aran- 
^r«c intef mjiiipn Pgr^r#, Boa l7?1, Aublim. N.Y. 

I3Q21 



PROFITS Yom your hobby? Reqcrt £2.00 QfrVsas-PMM 1 , 
71G9 Garlwn Avenge, ansS^nijmlH. IN 4$?M 



FLEA-MARKE nNC can bring you HK S 1 600 pill 

lima Copy my molhoife nnp prosper y^th any pnMSJCt or 

AATVica. Cult-:*- n&wtir alnpM Age ed jcii^icn vmr.il. unimpinr ■ 
tent WrMe. Doodllie. Box 626 Geneva, FL 32733 



MONEYHAKWG W-ai wdrr Mirftclp. Unique Pmdi^t GlMr- 
&fl r »a Surcees. Fnw De:4^ Uvety Fu^calrbfU, Bax 219. 
WllbriWIan MA 0 1 



MAKE 6 FIGURE 5 b ANNUALLY Guarenleed 5*bffl*- 
t»pnMt 7 . Ep: A(Sii?n Mjwkflling. &C 2 . &PM 4 TJS 63 Garlar^.Tx 
7S04? 



569 daily. Compile Pisn S 2 00 Dll ect Mail fiax 

13395. Ftowich Tnnngle Pa?H. NC. -2H0& 



TYPISTS: StO-25 Hr. Hama Typing Dusmesa - Ng Lapai? - 
Tax Seme? 1 ft Free Detail. Lsnei'*, ID Mereuiry Lana, 
Leviltjown, NY 1 1756 



HOW TG MAKE MONET THflOGGM CWflFKD A& 
VEftTSING. flao^lai Bhawi yew Ikjw te start ytwi nwn busi- 
nas5 with CinssHteS Artverl^ing ONLY ii.DQ FOR BOOK- 
LET — ^K.Q6 ^pfln r?iunil&b^ with linlj ^r*?rji S.B, 
GRONOW1CZ. POPULAR MECHANICS, DEPT. PB, 224 
WEST srtH ST,. NEW TORlC NY iwti 



NONE YMAKtHO OPPORTUHTIES |uat lar you. Iree mlor- 

milipn Std«er Q^lribytinH, P,0 flp-JC 4?6C. N®*y 
WMhlrtfltOrt, OH 44054 



s\&^onnm QppotmjNrrm 



MILUQNAiRE MjiiadflSer Cicpfin Money *4flkireg 

SfeSrehi- Fra*. EKtiLpfl^. Hdut CuM-ftle M*^ Pa-vwir*, No. 
NeJIywood. aWTpnnip 919®. 



flABBITS-OMOHUAS-FLil BEAI?MG 
AMMAU 



aUAHANTSEO INCOME. Raise GMnch^as. Sand 61D0D 
rm^MKlLeblel la ChlnchiiMn. [Sept 6. Rip L Sax #4? 
Willc-Ji, KI 8S043 



AM MALS, BTPt 



FLYaRG Squirrels. These Curicita. beauni ji animate make 
P^m. Cbmplpib Literature. Pftees. Si W 
Swetalng a Frying Squirrel Ranch. Naclm. TX 75770. 



POSTERS FOR TOUR HOMEh Vit-ranC Dolare, Luafler 
Finish. Big, ^h Gualitv Heavy Slock F^sming Um , «oaa- 
SlJry. 0«*r 17 Typfl 5 C** POSTER. DHNOSAUHS, 

HORSES, WILD CATS. AMERICAN BIROS. Qfmt Value 
Onsy 67 95 Eacin,2TQr Sl4.«. REtNEfl Do,, 1 ZTSBrcadwey 

NffwVprkN.Y. 1CD01 



DOOtPHl 



SAVE money and be msn SdCLaaatui in the manum 
bobtry. Thaw uideax. for ftjrther Info, send ia Je*^y 
wa^wr, 1030 E im Awt. #»«, BrwunMd. GO M6O320 



BjRlLCKNG 



IttNOKiGlL. Grows. H^r 4 Mentis Bax 1213G, W.HkJiti 

1^. lYyiippmes. 



OF WTERESTTO ALL 



FREE Fixym&li^tfdl Album?, Concert TicAeig, Stereos, me 
hvlarrrwtkiP: Barry PL-tJiaaitaift, 477 (End Sunni. Bn»kiyn. 
NY liEiS 



FREE PflIVACY CATALOG- Cash income opparfiinHfces 
Hiding aesen Secret luani- N«w ideyrtity. Eden. F!o>: ^ifl 
PC. Fountain Villey. CA 92726 



STOP Stings SPEECH NG TICKETS, hMprtb#ipft &v* 
SGB2, Ben Lomond, OA96DD5 



FREE iniormaiiod :How to IMPROVE ytuJr ^brsDnal fi- 
npis^ lor SUCCESS. FAianwai Sefvvces 2650 &x MiSe. 
Sojlh Lya« WI-oaiTfl 



FOLDING BOOKHDLDEH LhltrtUhd) r4Ading«*r H-» 
Vvpa. Mseler. (303) 333-tS*4 EnlewMS, Bon 3^571, 
D»fi™r, Co $CSt3? 



NEW AGE Mirjuurfl FAR. Mechanic*. Box 2fi7, 
GddeftdaJe, Waahlngtevh 93620 



WOMEN: I KitU»&: nrihliual di^oeaiwery 1 . Onr.fK’ com 

■nq r eal I anaok Def^flly Within ynur pgwpr SI. S*SF 
PO& 532. PtynKKJSh. CA 95H& 



OFHIBtESTTOMEN 



BIC, ATflA, ETC, RAZOR USERS. SMOOTHER SHAVES 
WITH: UP TO 3 TIMES A5 MANY SHAVES PER RAZOR. 
HHRKME IN SHAVEFLSAVEA FuA S5. SHAVEH-SAYER, 
BG3 SPRING, ST, CHAFHJEG MG &S>1 



GOVERNMENT SURPLUS 



PUAOOmCS RAID SEIZURES Autoa . . . Va» . . Baaas 

■ Airplane MjkXon« Surplus aargninfl many i*% 

original cent 1 . har iJirrwidf! r^m; Dir^c^nry • ■ tHYl. 
DiBPDSBL Box 19107-AZ. Wa^lhfltfl. DC 2tmS 



GOVEJWMENT LAND OPEH TO CLARA 20 la 43 acre 

IMaL*^ livjiI J bh: Inr iLU gnvrrrmn-n' J rN! •« Al^nk^. Ari^n- 
r a. ArttanBaa, California. Dotoreda. Florida, Idaho Loutt- 
an*. l^rMisaippi, Montane. Nevadsi New Minted. Otegon, 
LlAh, Wy^j^nirtg Fpi ^nmptetp nripfriKbons. map®. |ding 
Te^fra and leatphcme na^piine $dr>d sap; pr for m interna* 
tW0 BHtd #3. Puw+C Lands T«L>e Bus 2002-X, Gi*tt Vallry. 
Gildomin 95945 



GJt SURPLUS 56 qaflti catai^q je 13 OC. MonmcjuL 1 - Arttw 
Navy, 90P 0rosd Shear. |%d SanH:. N J 0?7*1 



LOANS BV MAIL 



EAST Money. Leans, GrvilH. Credit Cards. a^nrnrTvanr 
Monty, trnamm >^KL564-41KJ 



MEET! MONEYS lYher 1 . Emnk* atop YTe sl&rt no credit 

i:he;:h. i^allabafR -Or lo ifigna<4 fnoclnd For AppiicjiUcn 
wriw. BOOT, 1 IG7 Cra*tora Rmaa-, Siabaavi&e-, N C 2S57T 



MONEY Problem;. 7 Free Book ejesc iLea Loahs, Caa'i, 
Sov^Pfiwit Grants. Other bena(ita. evffiiatHe Id irndr^ld- 
iMlA WstIm: Afxic.ME*. gka® 9S-AX. SfOOftlyn. Now York 
11235 



BORROW S50C - E4P.0DG Oh StphaJEure! 97% EligibM! 
Any Piup™* Frfle App^talion: United, tkw 3 739ft* 
Ehpwnay, CA 90242 



BORROW 543,000 'oi«ffiiigViL' ' Arvy p4/rp«e. Keepindeii- 
?tet¥ly a Fiw Repofh Sucxtesv Rewarth. Sop i973i.AZ, 
irv^iahdpriiis, IN ^62^9. 



BORROW ANY AMOUNTS Ge* UlrfMwterGirdl latent 
rtpty. Sunrise. BdX42X Bathpoge, NY 1171449042 ■' |5 6> 
349-1645 



NEED £J(Tft4 GASH7 Wa ia iash yoi>r poai-daiec chetk 
vpeotiOOOiL 1«0-4450®0 



ttWWSflW LOANS AVAILft&L£? Ary F , '4J^^KJee. Ho CoL 
Sfitef^J. Ffe* Applicaflipn ' MJR ^u^ry. &?jc 531 , Promt, NY 
1&5S1-0531! 



FREE MONET 1 tOOO.tMfrOfB CJw«r«»ftT Srenta. Never 

Rnp*y Oar^ihLil^O ^Rflfundabtel. Jterlu. Son 
S^nnute Fklr-da 34642 



bn w p*qa> 

DCCeMB^I? I 1?89 1 SI 




























LOANS BY MAM. 

BORROW $500 - SI 0C 000 98% edible Free Bf^l-taHon 
G4*Ml, 2*4\ HarfShlre Pd . NO fJ4* 



VISA" MASTERCARD! Paga -J KSH al Credil Expertenear 
"Meanly- Approved 1 '' Apply roll-Ftee. 24 HOUte 1-600-050- 
$fiS1 . Extension IB 



ildflfiow 5500 - SI® 000 No on* rtflusw* 1 R|. 1. 750 
Johnson H^'ilmw JntterTtcm N C. 2864D 



DEAL DIRECTLY: &JKk SlflinaNifl Loans' Any Amggnf 
Feasdn Anrcncfrf* Finance. Bqi 35720-FM, Richmond, VA 
232 3& 



BORROW S5OO-H0UWQ! Qvfr^N On Signaiure 
indefinitely! AcIkw. Bo* 5499 -a. Diamond Bar. CA 9i766 



ESTABLISH AAA CrwM m 30 itayi' Celt 54 Rwiv! (?12) 
74SJ6GO. XU6 



NWnCE 



NEWSLETTER, literaiurfl, attosneya. Into 5200 Mfln'a 
Rights AssOtteliOri- PuuLu 6 Formal L&Kf MN 65025 



REMAMJNG SERVICE 



SfCJffTT. Confidentially Deiaila Ct^&ume* 
WwshMfl, 6333 Facllte *sce. ElDGhton CA 0&ZQ7 



FREE l-tflrn^ilnrs List Agc-rils Hrvdn-z PS. Bok £9656. Son- j 
Antonia, T»:i^ 78229 



CONFIDENTIAL Mail Receiving Forwarding Mail Utop. 
Ba* KJBCKH. Ortando, f L 32a6tJ 



OOWftUNDEfl Calling Dollar Aim^lM Hylton, Box 103. 
Seaford. Vfcttri* Aufilralin 319$ 

CONFVDChTTUL Foawasding Receiv <ig Hemaila Each 
stamped single envelope Si.® -CBS, PO Box 51&G. 
Fto-namhrih, New HampahiFe &m0i 



MISCELLANEOUS 



Blank PHOTO id CARDS (laminated! 5 few StO.OG. 5 Irw 
Birth G&miicatos. Wake on any lYPwriter-werything for- 
rushed Good everywhere MonuyOdck Guarani** Cardial 
Publishing. 307 1 ■ B2B Emerson Jacksonville. FL 3320F. 
Ruth C O D C*H 154 Hlil 1-9Q4-39G-1 744 



1W words about iwa paternity testing maihemBhwl 
imm S5 to: FnSleW. Box 9£i_ Tmeteiasw. FL 35305 



#*CLW£ Water Racism. Holy Ghost OopH^Ti and Being 
Fnnitul br EipaelHell Tracts. 1127 N.E. Fiflh Si. Ocala. Fla. 
32670. 



motion picture sefualswesterns on vhsi f™ 

Ltsl !— THE SERIAL FANATIC, P O. Box 171 BosfflrtDWFi. PA 
19515 



KOSHER ptefclBS d’ljpliMl'inj ypor fogprifo brand? t^te 
F nst Ipalpraaf heme pradoSS. *2 BABE P0B 532. Plymouth. 
CA 95669 



WANTED MISCELLANEOUS 



BUYING TungsMH'i Carbide Tungeien. Molybdenum, 
S *her Solder. Silver Contacts, Gold. Plalinurn 800-351- 
8014 Ohio 5 ifr53i “8333 wdta 



GOLD, nlwr. InrkliH cOnlaClS, Silver SOlde> gold tilled, 
rohed gold ptebe. goto and -silver co m* P L Reiners. 652 
Myrtle St , Elizabeth. NJ 0?S05 aoi'343-KH9 

GOLD, .Tilvv-r. Ptelmum, Mercury Tantalum Samples 
Equaled Frtto Ora Assaying Service. Celt Wholesale Termi- 
ni TtW F*e#: i-BOO-932-1 OlO 



PERFECT KNOWLEDGE 



ETERNAL'S D r i -g : - pJi I Moaiures conum Tdial Krvbwle^e. 
Enhance Enwleinicdrfnens^wvt Qam*r ynUm^led. recjcfod. 
FREE flnn-rgy rrrjm CREATOR'S Tim* Bank for hama. 
liiCEcry, plieasum. Elimmaln deadly e^-arin-mntaJ reanirCh, 

(k^ulion. ruction, Tases! Permanent power ptanla have NO 
(THWing pata 1 TranspdrtariDniVEH*C4£Suae Monsdic-Grgtv. 
ily 1000 ytar huih in -durotWlity. BmalL cra^h proc^, fomitf' 
modal. Mm^-Slar Limited Tb under over water -wllhln twdrar 
3X?ne Maximun’. spBfld HUOOO M.P H Rrtlogartfli? death- 
dealing wheels Tt> StpAe Age SURVIVE due Best Six mid 
ENJOY The flawed Heaven onT me Bianon Earth ! N& mail. 
Teat for quaiitfiancna In peraon. ATA Baaa 1500 North 
Te^aa. Waatecc Texas, 



FWANOA1 



DEBTS? BILLS? BAD CPEDTT7 Nd problem^ Wfl'N hB^- 
new. As-p icalicns. accepted to- S50.D0Q Nol a Id vr company 
Frw »ppn«tipni can 12041 #79-1400 (w wnis; TCAC. depi 
PM, 400 Cflnbu ry Park Snulh #117, Birmingham. Alabama 

326 



POPULAR MECHANICS 



uOAMS inr small busine±aes! Call Federal Loan 
Ifllpmubdn 1 330- 365-8639 fcr dHailat 



FREE Dald Credit Card, nonrens ^tortd inttnLitrdniJ, 30 
Rrantord Plica htowprk, N.J. 07 lK 



WDflRYFREE WtlrMTWnl $5.00 BABE. ffl. 1, Bdk 5 WE. 
Hudson NC 2663Q 



&AVE TN0U&ANPS ON YOUR MO RIGA GEMS 
CUSTOM REPORT TAILORED TO YOUfl MOPTGAQE! 

Swwt remaining iwinncipal. mtefeal r*ie. mpntMy peym*rn 
jpr jicipal Jnd mlnmli, *9 95 IP: Howard FiPAnCrAJ Services, 
504 I P 136th Ave Holland, Ml ^94 24. SATISFACTION 
GUARANTEED! 



RAISE Up Ta $200.®9» m M hoyi^ Write %i 
Enter prn 0 px Q623-A, OmlfiMI. Ohio 44143 



HEARNMCA tfJS 



HUGE SAVINGS EltminMa Dealer M4^upS. et TriAl 
Baltenoa WhotesoEle Terms A^unged Call Till Free 1-800- 
323-1212. Of Write: LlQyd3-PMC. PtKirford, IL 6n bQ 



FREE HEARING AID CATALOG- Sava 1 S by mail! Write 
' ttbneytavari' . B53tlPU-1?Laegd4A Bepulvetu. CaMarnia 
91343 



SQENCT & OCMESTTTY 



"EXPERIMENTERS' LABORATORY CHEMICAL5 - 
GLASSWARE Catalogue SI 5 O, Established 1953. 
HAGENOW lABOflATOFbES. 130? Wa^ n^lon 
MANITOWOC, WISCONSIN S4220 



BCItMTinc Supphea Catelegue - ! 35 ^ey ei - Diuloyy 
Cheniiilry. Phyain, Labware And Mare - S3 DO National 
Scwniihc ProdbctB. Inc 2i6 Mountain Road. Seynwwff. CT 
OS m 



FORMULAS, PLANS, ETC. 



MY SECRET FORMULA How lb Keep ivmddvra mirKkSi 
epaftlifly lungtir! SI .SO. AmetC. 2TDO BSySbCre #499 
Dunedto. FL 34&§fl 



mWEL AND REKNm 



BAHAMA CRUISEI Lnwosl Guaranteed tVatipnivida 1 5 
□ays S598 00! 404-H3-3972 



TELEPHONE A SGRWCE 



TELEPHONES Sales-Se*Y*ce lAmenean Madel Write' 
Telephanea. Bok 6M, Simpaon. >PA 10407 



yBQALffHWffl 



INFORMATION On fldylhlng Farguaan Hewarch 
Spwiiiistf, 00- iS Woddsids. htew V^rt 1 1377 



YOUfl PRIVATE CONSULTANT. Suha any QH&#n. wilh 
Ihe rjghi dedskwv. finl jab free. Autcmaied Decision 
Anaiyaia^ 3HH E*at Oamelback Road Suite 50i. Phaema. 
Anzor* e50r« 




MiflOS - Yoftambme. Pau O'Atod, and Olhera. Catatog 
Si CO (r^fondabie) A«Se H^rfei, Bom 5S3PM. Himlington 
Siaiinn, New Ybrk 11746 



HEALTH, VITAMINS 



RSOfllASJSSuheterttOlscDijrBged'7 Wnie tor Free impor- 
tant uviormjtiiwMhftl ii helping thaewnds PixbcdI. P O Box 
1187B7^PM Carrplltpn, TV. 75Q11 



YOU <An grow hfor< Natural Method Manual S6W 
Ha IV^ayL. BOX 36XB45. MelbOirfhe, FL 329G&4Q4S 



■ HDW Id Slay YouFg tor Ihe Rest ®1 Your Lite' ' Send |3.95 
to. Emma J. Hophwvs. P.O. Box 7518. Atlantic Cily NJ D8401 



WORK CLOTHING 



OSHKOSH fl GDStt Cloihmg. Children 8 Adul! Sms. 
Calalofl iz 00 Pitt Depot. Dept PM-2P, SulhYin. FL61951. 



GARDEIWKj 4 IAWN CARE 



BATEHAJI^TRAPPERh quality lppl. FQfl picJung up PlNE 
CONES and OTHER THINGS. (16. K, iree brodiuie. 
Bate ham Mtg . Route 1 Bo* 2390, Sylvester. GA 31701 



REOPES, COOKiVa ETC. 



SwElMSHCc?teeer?ad Funte mafce and del iemut 12.DO 
JSY Markalmg P.O Bdk SB2&M Cwit Springe. FLA 33075 



10D -PROOF Grape Juice, SI.OOSASE. D Fnchsl. HR1 Box 
53. AJterton. I L 61 BID 



CHOCOLATE CbverAd Peenui Buher Cups 1 Recipe, E2.D0. 
PC. Soy 8241. Ft Collm*. Colorado 00626 



ITALIAN HUM layered caKe Ousiandmg temily recipe. 
61 50 Bonus recipe Ameio. 27D06ayehprtf ^499. Dunedto. 
FL 346W. 



SOFT MOtfiT Chocdtata ChtoCddAle Recipe $200 4DS6 
^moivich Raid. Victoria Canada. VflK iZ3 



NEW Best dai+mii bmvi rsCipB $2 ^ Marine, 279 Pnaapea 
Avenue Brooklyn, NY 11215 



-WINE CAKE RECIPE" NEW CREATIQNtll Unbqliavably 
Luscious Send $4 Q0 and BASE to. B.E. Hunter, PD. Bdi 
22S7. Rainbow Lakes, FIa 32630 



JERKY. Original -ee pe. Seat lasting Eaatest malhod, 
ever 53 00 Fourtaan II. Bax T47B, faytors, SO 29687 



CAJUN LlUQfl* i2 O^SIMI Tiw, 540? 12ih SOW. 
Lake Charles, LA 70601. 



TASTE BRITAIN! S dolicnus hnntetLyla nocipea 53 00 
French 5 French Lid.. 77P Graan*ay, filatwock, ttJ 07452 



ITALIAN- Sausage Pbxa Video. Eipl'Oit sausage, dough, 
aau-se recipe* fireal G4ir VHS 19.36. Tenas $10.75 Yidoo 
Rrcipw. Be* frTI, SiaMord. TX 71477-0*71 



1$0 Ctelictocs FKjmo- rpcipofl. Wmo* Fnwi lS*SE ISM. 
6908 Matlhr-ws Mini Hill, SuHa i40'ia?, Chirlptte, W.C. 
£8212 



RfcCE 22dfllirK-m,uaay recipes $4 00. Box 1 C$144, Irving, 
TX 750t6-fl144 



POPCORN LGVER'St 22 recipe^! Miprpwava tpo! (2-00 
$ASE. V IM NdrinL B ax D902S3, 0ruuk-yn. NY 112flS-ODQ5 



SAUERKRAUT BALLS RECIPE FANTASTIC $3 00 S *5 E 
PbSc Shop, Dok 82? Auswull Ga. 3007? 



I1A RGAHfTAS - DnlighlTu Ily 44$yl SASi Mjirg^rtH. 

Bcjc 12O0, Suite 173, flun^le. TK 77347. 



HDUTH-Watenng, Easy In Make ILalian Paeipes $3.98 
MlUlA, Suite 222, 248 S 1 Hh St., Philadelphia, PA 19107. 



FREAK Oul Prifmds wiltl my dirt pudding. 52 SASE P O 
BOX 2722. Jbliaf. IL 60435 



EXQUISITE ifBfricai drinks recipes. $5 Konrad i POB 
MJ6, Fate fid . Saipan. MF 96550. 



CAJUN CDOKIRGI Frve dai cioua recipes $2.00. Cajun, 
So* 50£l i. Nett Orfifura. :La. TDi&dHJfil 1 



DELICIOUS CAKE RECIPES 53 001 BOwS, P.O. Bo* 2362, 
Liveware. CA 9*550 



20 SCRUM PIOUS Dinner Recipes $2 00. P.D Boh 6493 
Panama City, Florida 32404B4S3 



MEW . . . -IMPRESSIVE COOKING I Mign*ij tp 

took magnilieent, yet easy quick 1 $6.00. Turnstone 
PuGliahing. Dept. A12. 660 Somerset St. Somerset, NJ 
08673. Ealislact^on Guaranteed 



EASY CB|un fleciCMS $5. DC 1 Fted Gdt L GuwJry, P p. Sax 
25*. Scott. LA T05B3 



SUGAR FREE FnjA Cake S« a SA5E Recipe. Box 5257 
c. . King^DDd, T« u 77WW7 



WINEMAKING, BEERMAKHKL ETC. 



FftEE CATALOG WinemHXIng, B««n^lng su«>i*h. 
| Cdn|in*fi|pi. Bo* i£27aC. Daylpna Bwch. Fianda WOlS. 

BEER MAKERS ONLY1 FREE CetelpgNftw^lattar 
I William's, BOk 2196 MB San Leandro CA 04577 



WIRE BEER MAKING Catalog. B4J Enterprises, 1645 
SouHi IWi. Gpringlwld. ill>*™ 62703 



WINEMAKERS - BEEP MAKERS. FREE ILLUSTRATED 
CATALOG OF 5UPPUES. SEMPLEX. BOX 11 478ft. 
MIWfEAFOUS. MINNESOTA 564 H 



BEER, WINE ■make yfcif cwn. Ftw catelog, quality iup- 
piiee. Bxceilenl te^-i service. B^er 6 Wine Hobby, P.O. Box 
fflWP. WiK^teid. MA 01980 



WINEMAKERS’ flEERMAKEAS - Fr W Ikwtnted Calalbfl 

-FteLSarviee ■ Largn Saloctipn - Vi» Magter«rd -(fil$]J54- 
0242 - Kraua, BOk 7350-L. Indfipenderica Mu»b.i i 64063 



EASY HOME WlNEMAKteKj Book. $7.00. All Ametlun 
Pjb 4?, Bps J0773-PW1. 6innmghflm. Alabanvj 3&2lfi 



BURGLAR AiARMS ft HOME 
PROTECTION 



UNjOLi^ ihirgifry jNolecilon 4y*1em. No Free 

trterMure Hdrneguard P aducla Baa. 245-PM, Kingovil to, MQ 
31087 



COMING NEXT MONTH 




Pickup Trucks Special 

We cover all '89 models — large, small, 
medium — homemade and imported. And 
take a look at the shape of future haulers. 



Tunnel Of Thrills 

They re called tunnel boats because of their 
slotted hulls, and they'll do 1 00 mph 
We test four of the hottest at full bore. 



Stealth Fighter 

ft's for real. It exists. And it's already 
operational from a base in Nevada. Here's 
the first report on this top-secret project 



This Chair's For You 

With its adjustable reclining back, 
PfW's project armchair will reward 
your hours in the workshop, 



Motown r s Hottest Hits 

Detroit dishes out some real muscle for ‘89, 
from the Corvette ZR 1 to the supercharged 
T -bird. Hang on as we wring out the new iron. 



Toyota's Luxury Lexus 

Would you pay $35,000 fora Toyota? Check 
out the 1 50+ mph Lexus with electronic 
air suspension and traction control. 



PLUS I Router power for better woodworking, Videophones tnac let you see your caller. 
Chain saw maintenance tips, a celebration of Photography’s 1 50th anniversary. 



mm*AK HHTK4XK3 IliSWfll ia E ejUl-TuiI mmUKly by TV Hi ail i'lriirndbiui m Wl^ 57Ui Stmt, SW Vcri, MV LUU5J, LlH. A. Sul^TinrtKrtl LmCeitSuHw nfi t..--. iMMi. 

Il£LlT^U1e>«r££iy?riil-l. i *tiyHir> bJvJ uJl hni.3 itluUHi^ .Jirb >vjt |jiiil ul New Yrrk, NY. mi *Lbtiirai rrmatif AtIUm^ehI -4-*.’. 4m I sit- uU'jJlM- 

Wkdwtr Aka. Knfl K Hsrflrtl iV*i. *■ TV Ihard I '■•ff 7 .BM 5 r.fi. All ri|^iL* nssermJ I VmLe«J hi 

D.SlA ]^SrfMA5irKH; IVb^ nil™ &anpet Ui hrpulM MrdUnfe*. P.U feus 3KF4_ [fea Mum- EA ■ 
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POPULAR MECHANICS * DECEM BER 1^08 



Fords new 

extended-length 

Aerostar. Now, 
even longer on 

looks and space. 




A now Aerosluf modcl-wHh 2fl crubk: (eel more cargo 



Hpaci! In bockt _ 

A now KjcItindwJrliinjjlh Arcruslar now joins Pords fv$r 
ulaMnn^th mini- van- the ons? Ihet sate high standards 
For aerodynamic design, luxury and versatility. Wlh 
Ihn Name wheelbase, both Aeiwtars am aney to handle, 
sifirasao and park. 





First class comfort, Carry 7 pmipte-w tfl4 i:u. (1. of 
canjo-177 more Hum Clirysler's lout' mini-vans. Chouse 
sporty XL or XI. T nr stylish liiidii! Hauer (shown below). 

V-fi power, slumlord! Agrostar's electronic: fuel-inject- 
ed 3.UL V-6 delivers e spirited 145 horwapowijp-vj*. only 
1UH from Caravan's standard 2 , 5L 4-cyllnder. Properly 
equipped, Aemstur lows 4UL.H1 lbs.!* 



Touches of class Include optional headphone lacks, 
huoliiii; cooling fcui controls for rearseat passengers. and 
overhead console trip computer, Now extended- length 
or regular. Aerostur goes hi any length to bo the best! 

'IVtmsfnnihle fi-YeuT/ BfMIOO-Milr Powertrain Warranty. 
Cavers yon and (ulure owners, with nn transfer cost, on 
major powertrain components ford years tiU.lXKJ miles. 
Restrictions and deductible apply Ask to sett this lim- 
ited warn inly at yourhbrd Dealer. 

font, ties! -built American Curs ant) Tmi ks-FJuhl Years 
Running. Basod an an uvuragt: of nwngMepurtsd prob- 
lems In a series of surveys of 'fll-'UB models designed 
and built in North Amorien. At Ford, "Qunllly ts job IT 

MibiHLiltlf^'njjlh m<idrjl ExltimW-totitflll HSudL't trhrm 

lifiipiriy tHmlplMid, I'nw'bit] mllny la mducnJ by im^nitieurt mii\ 
tifirjfn wtMglil In I nwin if A r uhli:lu. 

Hs^e you drlviin n Ford - , . Intety? 
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TOYOTA TRUCKS 



'■ ’-S -V 
■ *• .e>, *.;* 

jkgs *; 



Eli! 






We Don't Take A 
Backseat To Anyone. 
However We Do 
Offer One. 

Youll find it in the ail-new 1989 Toyota 4x2 
Xtracab SR5 V6. Completely redesigned outside 
and in. with bold athletic lines and 
a new cockpit-style Interior 
But this years Xtracab SR 1 ? V6 
offers even more, real backseat 
space, Forward-facing reariump 
seats with three-point seat belts, 
standard- Which means four passen- 
gers can enpoy the roomy interior, and 
newly redesigned appointments comfortably 
Plus the 1969 Xlratab 5R5 V6 fe now available 
with a mighty !50-hpV6 engine, standard, for real 
power when you need it. Add this all up and 
you ve got the complete truck The one tor 89, 

Take a look at the (989 4x2 Xtracab SR5 V6 Youll 
see that backseat driving was never like this 
Toyota s Limited Warranty 

>tiu'rc«jvered wctli Toyota* l6-(nafl6000-mile basic new 
vehicle limbed warranty * No deduct ibfe, no transfer fee. and 
a S-yr Amlimiied-mllea^c warranty on corrosion: perioral Ion. 
Sec your Toyota dealer for details, 

TOYOTA QUALITY 

WHO COULD ASK FOR ANYTHING MORE! 





